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During the past few years ENDURO, Republic’s Per- the case of dairy, brewery and other food products, 
fected Stainless Steel, has proved itself the ideal ma- ENDURO is a chromium-nickel steel—the same 
terial for containers of every kind—vats, tanks, trays, long-lasting alloy all the way through. It fabricates 
kettles and similar industrial equipment. easily—can be cut, bent, formed and punched without 

The advisability of using ENDURO becomes more difficulty—and can be welded by any of the accepted 
and more apparent as time goes on, especially where production methods except forge welding. The use 
the liquids stored or processed are of a corrosive of ENDURO welding rod enables the fabricator to 
nature, where they must be kept free from contamina- produce equipment that has the same resistance to 
tion, or where contact with other material might corrosion throughout the finished piece. And for 
produce a change in chemical content or in taste in convenience and economy ENDURO is available in 


all commercial forms and in a variety of finishes, 
If you are interested, as a user or 2 fabricator, 















write today for complete information. 


Inset above: 125-gallon steam jacketed 
kettle made of ENDURO by Lee Metal 
Products Company, Inc., Philipsburg, Pa. 


In oval: Eighteen 500-gallon milk tanks 
made of ENDURO 6y Lee Metal Products 
Company, Inc., Philipsburg, Pa. 


At right: Laundry truck tub made of 
ENDURO }y Ellis Drier “o., Chicago, Il. 
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No Weak 
Links in this 
Conveyor Chain 


Each link is an Aluminum Bronze STRONGER-THAN- 
STEEL Die Casting, made by a special vacuum die-casting 
process that insures uniformity in composition, hardness, and 
strength. Conveyor chains of this type are used on bottling and 
similar machinery. The links show little wear under the con- 
tinuous abrasion to which they are subjected. Acids or alkalis, 
spilled on the links during the filling process, cause no ap- 
preciable corrosion. 





Still other characteristics of 


CE! INU & HAN- 


STRONGER-THA 


are: their unusually high tensile strength—85,000 lb. per square inch, their 
ability to withstand excessive shock and vibration, their desirable hardness—65 
Rockwell B (140 Brinell), as cast, their retention of a considerable percentage 
of their strength at high temperatures, and their freedom from aging changes. 

These characteristics, long recognized as inherent in this aluminum bronze 
alloy, have now been made available commercially by means of our vacuum 
die-casting process. 

Moreover, this method of manufacture presents definite features of economy 
for many parts, particularly parts which require strength and on which a sav- 
ing in the cost of machining and finishing would be an important factor. 
STRONGER-THAN-STEEL Die Castings have such a smooth clean finish, 
such sharp even edges, and such uniformity in size and shape that, in most 
cases, very little machining and finishing is necessary. Then too, it is often 
possible to combine in one casting what was originally two or more parts. 
When this can be done, substantial savings often result. 

It is because of such qualities as are outlined above that STRONGER- 
THAN-STEEL Die Castings have replaced many formerly weak links in the 
chain of parts of which our modern products are built. 

Our latest bulletin No. 4, “For Metal Parts of Modern Products,” is filled 
with material of interest to production managers and designing engineers. A 
copy on request. 








Individual 
Link (actual 
size) 


AURORA METAL COMPANY, Incorporated 


612 West Park Avenue Aurora, Illinois, U. S. A. 
SALES REPRESENTATIVES 


New York, N. C. Failor Co., 136 Liberty St. @ CLeveranp, E. W. Saunders, 8907 Carnegie Ave. @ Cuicaco, Don Ren- 
nolds, 32 S. Jefferson St. @ Detroit, K. B. Spaulding, 2842 W. Grand Blvd. @ Pittrssurcu, R. W. Over, Benedum- 
Trees Bldg. @ Purtavecpnia, Geo. M. Hessdoerfer, Penn Machinery Co., 117 N. Third St. @ Sr. Lovts, Clark P. 
Schumacher, 3740 Washington Ave. @ Cincinnati, F. J. Stolle, 227 West MacMicken Ave. @ Los ANGELES, Union 
Die Casting Co., 2269 East 5ist St. 
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'HIGHLIGHTS 


Lubrication in Drawing and 
Stamping 


Writers of articles abstracted in 
Sec. 12h (page MA 102 R 2, 6, 10 
and page MA 103 L 1, 3, 4), Draw- 
ing and Stamping, are giving much 
consideration to lubrication in wire 
drawing and deep stamping. Lead 
coatings, soaps, oils, greases and 
various other organic lubricants are 
discussed. Mai points out that grease- 
drawn wire for nails carries enough 
grease worked into the surface of the 
nail to give appreciable corrosion 
resistince over that drawn with soap. 


Testing Welds 


Block & Ellinghaus (page MA 95 
R6) ‘avor a free bend test for welds 
inste:d of bending over a mandrel. 
Comionwealth Engineer (page MA 
96 +) urges an impact test and 
also page MA96L 1) cites a Ger- 
man inethod of cutting an oval hole 
in the weld deep etching it and later 
filling the hole. Pfaffenberger (page 
MA 96 R 1) magnetic test 
methods. 


praises 


High Carbon—High Chrome 
Die Steels 


According to Murakami & Hatta 
(page MA 78 R 8) high carbon high 
chromium die steels show variable 
critical temperatures on cooling ac- 
cording to the temperature of heat- 
ing. (This “T max.” effect is, of 
course, well known in _ tungsten 
steels.) For maximum hardness the 
steels should be heated to 1000° C. 
before quenching. 


Reverse Direction of Pu!l to 
Prevent Cuppy Wire 


‘Saxton (page MA102R5) ad- 
Vises reversing the direction of pull 
in wire drawing to reduce preferred 
orientation of the crystals and pre- 
vent overdrawing to cuppy wire. 


by H. W. GILLETT 


O YOU want to know what 

metallurgical engineers are say- 

ing, the world over? Look in the 

Current Metallurgical Abstracts. 

Here are some of the points cov- 

ered by authors whose articles are 
abstracted in this issue. 





Properties of Manganese-Mo- 
lybdenum and Nickel-Chrome- 


Molybdenum Cast Steels 


Kesper (page MA 78 R 7) records 
data on water quenched and tem- 
pered MnMo and air hardened and 
tempered NiCrMo cast steels respec- 
tively showing, tensile 100,000, 115,- 
000, yield 75,000, 85,000, reduction 
60, 40, elongation 26, 20. 


Growth of Cast Iron 


Schmid (page MA 112 R 9) thinks 
that very high Mn content is desir- 
able in ingot mold iron and irons for 
general resistance to growth at high 
temperatures, 


Flotation 


Flotation theories and practice are 
discussed in U. S., Canadian, Ger- 
man and Russian periodicals (page 
MA 114). It works, but just why 
and how is still pretty much of a 
mystery. 


Paint Tests 
According to Peters (page MA 113 


R9) present German methods of 
testing paints for behavior as rust 
preventers give the wrong answer in 
one case out of every three. Mecke 
(page MA 11411) tries black rust 
preventive coatings (tar, etc.) om 
white mice— internally, not exter- 
nally. 


Machining 


Seventeen out of 24 abstracts 


under machining (pages MA 101 & 
MA 102) deal with the tungsten car- 
bide type of tool. 











Thermal Conductivity and 
Cracks 
Franke (page MA 105 R 9) alleges 
that 
used to 


thermal conductivity can be 


show presence of slag or 
cracks. He heats a spot with a blow 
torch and notes, by thermocouples, 
the rate of heating at places equally 
distant from that. spot. 


Slag 


Giolitti (page MA 105 R 5) ques- 
tions the idea that non-metallic slag 
is soluble in liquid steel and precipi- 
tates out on freezing. He explains 
apparent metallographic exidence 
that has been so interpreted by the 
hypothesis that submicroscopic emul- 
sified particles agglomerate on freez- 
ing. 


Corrosion and Wear Resistance 
of Aluminum Coatings 


Pullen 


corrosion 


According to 
105 L 2) the 
and wear resistance of anodic coat- 


(page MA 


resistance 


ings on Al produced in chromic, sul- 
phuric or oxalic acid baths are so 
much alike that no preference can be 
given any one of the three processes. 


Abstract Classifications 
Rearranged 


Beginning with the next issue of 
Metals & Alloys, the current Metal- 
lurgical Abstracts will appear in a 
new arrangement. As a rule changes 
are not justified unless certain ad- 
vantages accrue. 

The new arrangement of classifi- 
cations will be in the order in which 
the materials are processed in the 
metallurgical industries. Beginning 
with the ore after it has been taken 
from the mine, the classifications 
pass through the concentration and 
reduction of the ore, the melting and 
working of the metals, their treat- 
ment, fabrication and finishing; final- 
ly the testing and properties and 
applications of metals and alloys. 
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The Cornerstone of Quality 
in Steel Products 





THE 


e| 

HE INGOTS from which steel products 
are fabricated are truly the cornerstones of their quality. For 
this reason, soundness and uniformity of the ingot are of 


prime importance to every user of steel. 


@ PROGRESSIVE STEEL MAKERS have 
proven to their own satisfaction that any flaw in the ingot is 
a potential source of trouble in production and failure of the 
final product. These producers, without exception, take every 
precautionary measure possible to insure physical soundness 
and good surface in their ingot product. In most instances 
they are users of modern design Gathmann ingot molds, 
which assure the finest steel commercially possible in tonnage 


production. 


@ TODAY, when quality is undoubtedly re- 
suming its rightful place in the scheme of things, you can do 
no better than to LOOK TO THE INGOT, where the promise 


of quality — and profits — begins in steel of any specification. 


GATHMANN ENGINEERING 


Designers of 


& Ingot Molds Since 1909 BALTIMORE, MD- 


eee” Ae i>" 


COMPANY 
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eradicate. Any superstition dies hard. Some of the 

metallurgical superstitions that crop up every so 
often are in connection with “hardened copper,” “‘crys- 
tallization” under repeated stress, modulus of elasticity, 
and thermal conductivity. 

Of these, the myth as to the “lost art of hardening 
copper’ seems to be dying a natural death with the ad- 
vent of information on the strong heat-treatable copper 
alloys such as those with beryllium or with nickel sili- 
cide, for the metallurgist and engineer know that these 
alloys were not available to the ancients and that the 
precipitation-hardening phenomena involved are matters 
of very recent development. So while the Sunday Sup- 
plem nt reporter may still break loose on hardened cop- 
per «gain, even there the tendency is for some semblance 
of scientific checking-up on such stories and any attempt 
at gelting such a check should straighten the reporter 
out. 

“Crystallization” under repeated stress is harder to 
down. Metallurgists all know that this phraseology is 
wrong and misleading, but there still are engineers and 
even some editors of non-metallurgical engineering jour- 
nals who are careless about phraseology and slip up now 
and then. The garage-man is still very prone to use the 
phrase and thus the general non-engineering public re- 
mains misled. But this situation is steadily improving on 
the whole. 

While it seldom gets into print, it is astonishing how 
many people have been given to understand by salesmen 
that this or that alloy steel has a very much higher 
modulus of elasticity than carbon steel. Almost any 
metallurgist can cite cases where he has had a hard time 
to convince some engineer, who does not regularly have 
to consider the properties of steel products, that such 
claims are hooey. 


S )ME metallurgical misapprehensions are difficult to 


But the queerest misapprehension which both metal- 
lurgists and engineers seem to fall into relate to thermal 
conductivity and other thermal properties. At a meeting 
of one of the oldest engineering societies a short time 
back, according to the reports of the meeting, there was 
interjected into the discussion by the promoter of a di- 
rect reduction process for iron ore, amid other general 
claims that directly reduced iron is good for what may 
ail steel, the statement that steel made from such raw 
material has high thermal conductivity. None of the engi- 
neers and metallurgists at the session saw fit to enter any 
protest or raise any question about a claim so absurd, 
but apparently accepted the statement. 


Similarly, one often finds claims made for high ther- 
mal conductivity of some copper alloys that actually 
have about the thermal conductivity of cast iron. In the 





EpiroRIAL COMMENT 


Misapprehensions 


mind of the engineer aluminum alloys are often errone- 
ously credited with having thermal conductivity like that 
of the pure metal. Even aluminum itself is often over- 
rated where heat storage is involved because its high 
specific heat is offset by its low density. Such misappre- 
hensions are often of no moment because of an even 
greater misapprehension as to the role of the thermal 
conductivity of metals in many problems of heat transfer. 
As Van Dusen points out’ other thermal resistances in 
the system are so often so vastly greater than that of 
the metal parts that it is of no moment what metal or 
alloy is used, and a slip in the appraisal of the conduc- 
tivity of the metal chosen doesn’t affect the performance. 
Often a cheaper metal would have served equally as 
well, however. 

There are cases where thermal conductivity does 
count and count heavily. Designers of core ovens, heat- 
treating furnaces, and the like are coming to avoid 
“through metal” that affords a direct path for conduc- 
tion of heat from the hot zone to the outside air without 
interposition of heat-insulation. In commercial practice 
avoidance of thermal conductivity is more common tlian 
its utilization. On the other hand, interesting cases of 
utilization are not lacking. 

It has been found* that slight local temperature varia- 
tions affect the performance of a standard cell, so they 
are now being provided with copper-lined cases to im- 
prove temperature uniformity by virtue of the thermal 
conductivity of copper. 

Similarly, a silver lining, or one of chromium-plated 
copper for temperatures too high for silver, in a furnave 
used for creep testing at high temperatures, vastly im- 
proves’ the temperature uniformity over the test length 
of the specimen. 

One of the most interesting industrial applications of 
the thermal conductivity of copper has been described 
by Schmid.* A pile of thin steel sheets that actually 
touch each other at few points and hence have insulating 
air spaces between them is difficult to drive heat through. 
Annealing such packs is a rather slow process. Raising 
the rate of heat input involves danger of overheating the 
edges and only a moderate input can be stood without 
producing too great differences in the properties of the 
annealed sheets at the edges and the center. Schmid 
(Continued on page 60) 


1M. S. Van Dusen. Note on Applications of Data on the Thermal 
Conductivity of Metals. Symposium on Effect of Temperature on Metals, 
A.S.T.M.-A.S.M.E., 1931, pages 725-729. » : : 

2J. H. Park. Effect of Service Temperature Conditions on the E.M.F. 
of Unsaturated Portable Standard Cells. Bureau of Standards, Journal 
of Pesearch, Vol. 10, Jan. 1933, pages 89-98. 

8H. W. Gillett & H. C. Cross, Obtaining Reliable Values for Creep of 
Metals at High Temperatures. Metals & Alloys, Vol. 4, July 1933, 
pages 91-98, 104. , 

4H. Schmid. Uber wiairme technische Vorgange beim Gliihen von 
Bandeisen in Ringform. Dissertation, Technische Hochschule, Aachen, 
Feb. 27, 1933, 33 pages. 
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aha FORM / Below: BRISTOL'S New Pyrometer Con- 
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HIS new BRISTOL’S Model 478 Pyrometer 
Controller is so designed that the action of 
the pointer is stabilized at the control tempera- 
ture. Here you will find no erratic pointer action 


which is so annoying in effecting precision control. 


There are several other features. Note, in par- 
ticular, (a) clean, non-arcing, non-oxidizing, non- 
corroding mercury-to-mercury electric contacts, 
sealed in glass; (b) no need for relays; (c) operat- 
ing mechanism always visible; (d) accessibility of 
telechron motor, mercury switches and terminal 
block, simplifying field inspection without expos- 
ing control mechanism to dirt, fumes or misalign- 
ment; (d) full safety features; (e) simple and 
rugged working parts. 


Write for Bulletin 389. 


THE BRISTOL COMPANY, WATERBURY, CONN. 
Branch Offices: Akron, Birmingham, Boston, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, Pitisburgh, St. Louis, San Francisco 
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BRISTOL’S CONTROL MAKES GOOD! 


Since BRISTOL’S makes both control instruments and auto- 
matic valves, BRISTOL is in the favorable position of being 
able to develop the complete control system as a unit. It has 
the facilities correctly to engineer the desired system in order 
to achieve practical successful results. 


E MARK 


BRISTOLS 


REG. U. S. PAT. OFF. 


PIONEERS IN PROCESS CONTROL SINCE 1889 
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Manufacture of 


| Rimmed Steel Ingots 


By J. H. Nead* and T. S. Washburn’ 





HE OBJECT of this paper is to present some of 
the factors which have been found to affect the 
quality of rimmed steel ingots. Rimmed steel, as 
it is generally known in the trade, is one which is not 
deoxidized, or only partially deoxidized, prior to pour- 
ing into the molds. Consequently, a reaction occurs be- 


tween the free oxides, of which iron oxide is probably 
the principal one, and the carbon in the metal during the 
first part of the solidification period. This reaction re- 
sults in the partial elimination of oxygen and carbon, 
due t) the fact that a large part of the gas which is 
form: from these two elements rises and passes out at 
the to» of the solidifying ingot. This gas, together with 
others such as hydrogen and nitrogen that come out of 
solution during the cooling and solidification of the metal, 
causce- a boiling action which keeps the top of the ingot 


open ‘uring the first part of the solidification period— 
the m tal solidifying from the mold sides and forming a 
grad: iily increasing rim which comes together at the 


cente:. This rimming action is not usually allowed to 
progr. ss to completion, however, as it has been found 
that . more satisfactory ingot is obtained by placing a 
“cap consisting of a plate or cast iron block on the in- 


got to) before the rimming action is finished, thus chilling 
the liqguid center at the top and preventing the further 
elimination of gas. 

The quality of rimmed steel ingots is determined by 
their composition, degree of segregation, internal struc- 
ture, and the condition of the surface. One of the most 
severe applications of rimmed steel ingots is in the pro- 
duction of deep drawing sheets and strips, and the pres- 
ent paper will be limited to a discussion of the method 
of production and quality of ingots to be used for this 
purpose. 

The ladle analysis range that has been found to be the 
most satisfactory for deep drawing steel is as follows: 
carbon manganese phosphorus sulphur 

9.07-0.10%  0.35-0.45% 0.015% max. 0.030% max. 

he average composition of the ingots will be approxi- 
mately 0.03% lower in carbon, due to the loss of this 
element during rimming. The phosphorus will normally 
be under 0.010%, and it is desirable to have the sulphur 
under 0.025%, 

The degree of segregation, surface condition, and in- 
ternal structure are affected by a number of factors in 
the furnace and pouring practice. Some of these factors 
will be discussed in the order in which they occur in the 
open hearth process. 

In general, it has been found that a clean scrap charge 
Sives the best quality steel. By this is meant a charge 
composed of heavy and light melting mill scrap, as com- 
pared to automobile, detinned, and miscellaneous scrap. 
Che detrimental effect of the latter grades is not always 
noted, but the observation of a large number of heats 
shows them to be associated with poorer quality steel; 
with respect to both surface and drawing properties. 


“Condensed b q 
Hearth gt lag authors from a report presented at the 1933 Open 


*Chi - - 
Chief Metallurgist & Metallurgist, respectively, Inland Steel Company. 


In regard to the form of lime used, it has been found 
that limestone gives better results than burnt lime in the 
charge. A comparison of steel made from the two types 
of lime charge shows no appreciable difference in the 
open hearth or rolling mills, but steel from burnt lime 
heats appears to be more subject to laminations. 

The effect of the quality of the iron on that of the 
finished steel is rather indeterminate. A_ satisfactory 
working range is as follows: 0.75 to 1.35% silicon; 1.50 
to 2.50% manganese; .150 to .250% phosphorus; and 
040% max. sulphur. It has been found that the best 
results are obtained when the furnaces are not fluctu- 
ating much within this range, and also it is desirable 
to have the sulphur as low as_ practicable—preferably 
under 0.030%. 

The percentage of lime used in the charge depends on 
the amount of silicon in the iron and scrap, and on the 
iron oxide content desired in the finishing slag. The fol- 
lowing table shows the relation that has been found 
between the lime-silica slag ratio, and the iron oxide 
(ferrous oxide) in the slag, for two carbon ranges of 
steel: 


FeO in FeO in 
.05-.07% C .08-.12% C 

Ca0/Si02 heats heats 
2.8 14.0 10.5 
3.0 17.0 12.5 
3.2 19.5 14.0 
3.4 22.0 16.0 
3.6 24.0 17.5 


This table shows that as the ratio of lime to silica, or 
the basicity increases, there is an increase in the iron 
oxide content of the slag; and that for a given basicity, 
the lower the carbon content of the bath the higher is 
the iron oxide content of the slag. A similar relation, of 
course, exists between the lime-silica ratio computed 
from the lime and silicon in the charge. The values for 
this ratio are greater than the slag ratio, varying from 
3.9 up to 4.8 for the range of iron oxides given above. 
The reason for this discrepancy is that the silicon in the 
scrap is not included when computing the charge ratio. 

In practice it has been found in one shop that the 
most satisfactory rimming action is obtained when the 
iron oxide content of the slag is between 17 and 21%. 
This range is maintained in .07 to .10% carbon heats 
by holding the lime-silica ratio of the slag between 3.0 
and 3.3%. The lime charge required in order to keep 
within this range is 9.5%. It should be noted in con- 
nection with the above data that it has been compiled 
from the results of a large number of heats and that 
many variations occur when individual heats are con- 
sidered due to fluctuation from equilibrium conditions 
and the effect of other variables. 

After the heat has been worked down to the carbon 
content desired, a satisfactory practice on deep drawing 
steel is to add spiegel to the bath and tap approximately 
30 minutes after this addition. The purpose of the spiegel 
is to equalize the temperature of the bath and flux out 
some of the impurities that may be present. Ferro-man- 
ganese is added to the ladle to meet the specification. 
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Figure 1. Killed Ingot Split Longitudinally Through the Center. 
Cc Mn P Ss Si 
Analysis: .96 -36 -020 -016 -280 
Ingot Size: 27’ x 27” x 83” 


Figure 2: Rimmed Ingot Split Longitudinally Through the Center 
Cc Mn P Ss 


Analysis: «ll .39 011 -026 

Ingot Size: 22’ x 24” x 72’ 

Thickness of Skin: 4 inch 

Depth of Secondary Blowhole Zone: Top, 45’’; Bottom, 444-5 \” 


Stick aluminum is also added to the ladle, the amount 
used depending on the percentage of FeO in a slag test 
taken before the spiegel addition. It has been found that 
this aluminum addition tends to compensate for varia- 
tions in the iron oxide content of the slag and, together 
with the addition of some aluminum to the molds, helps 
to control the rimming action. 

The action desired in the molds is to have the level 
of the steel drop slightly (0” to 1”) after topping off 
and before starting to rim. This has been found to result 
in the most satisfactory ingot structure for deep draw- 
ing sheet steel. 

In order to show the characteristic internal structure 
of rimmed steel ingots, and the variations that occur in 
practice, several split ingot sections are shown in the 
accompanying photographs. It might be of interest to 
explain the method used in obtaining these ingot sec- 
tions. A series of holes 134” in diameter ana 6” apart 
are drilled along the center line of one side halfway 
through the ingot. Electric detonators are used, and 
after the sticks and caps are in place the holes should 
be firmly tamped with damp clay. The ingots are usu- 
ally split by one round of dynamite, but occasionally it 
has been necessary to use two or three rounds. 

Fig. 1 is shown in order to compare the structural 
features of a killed ingot with the rimmed ingots that 
will follow. This type of ingot has a well defined pipe 
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Figure 3. Blowhole Zone of the Ingot Shown in Fig. 2 


Figure 4. Rimmed Ingot Split Longitudinally Through the Center 


Cc Mn P Ss 
Analysis: -10 -44 -008 -022 


Ingot Size: 24’’ x 43” x 58” 
Thickness of Skin: Bottom, 4 inch; Midway, 2 inches 
Depth of Secondary Blowhole Zone: Bottom, 3 -7’’; Midway, 6’ 


at the top, but the remainder of the ingot is relatively 
sound. In some cases blowholes may be found in this 
grade of steel—these usually being near the surface and 
confined to the top half, though they also may be present 
in the lower portion. 


Fig. 2 shows the characteristic internal structure of 
a rimmed ingot of the thin skinned type. It will be noted 
that there is no well defined pipe similar to that found 
in the killed ingot shown in Fig. 1. Instead of a pipe, 
this grade of steel has a porous zone at the top which, 
as a result of the segregation of carbon, phosphorus, 
sulphur and to a lesser extent, manganese, is high im 
these elements. 

In the lower half is seen the primary blowhole zone 
extending along the base and about half-way up the 
ingot, and the secondary blowhole zone about 5” from 
the surface and extending almost the entire length of 
the ingot. These two zones are a characteristic struc 
tural feature of rimmed steel. 


Fig. 3 is an enlarged view of a portion of the blow- 
hole zone about a third of the distance from the butt of 
the ingot shown in Fig. 2. Between the primary blow 
holes and the surface is a zone of solid metal termed the 
skin of the ingot which, in this case, is about 4” thick. 
Above the primary blowholes can be seen the line of 
secondary blowholes. 
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Fig. 5. Appearance of the Tops of Short (66”’ 





1 shows the type of ingot which is most satis- 
for deep drawing steel. The primary blowholes 
ost suppressed, even at the lower end. Although 
ndary blowholes are well defined, they are fairly 
ated, being about 6” from the surface. There is 
itively little concentration of carbon in the upper 
the maximum being .15% carbon at the top. 


7 is an enlarged view of the bottom corner of the 
iown in Fig. 4. It will be noted that the primary 


les are short and of small diameter. 





Fig. 6. Comparison “ Short A ee = Longitudinally Through the Center. 
n 


Analysis: -10 «45 -012 
Ingot Size — *s oe 


Thickness of Skin: .., ++. 


Depth of Secondary Blowhole Zone: 


and Long (85” 





















Ingots Poured from the Same Heat. 


Fig. 8 is an enlarged view of a section of the side 
midway between top and bottom of this ingot. The pri- 
mary blowholes near the surface have disappeared and 
there is only a small line half-way between the surface 
and the secondary blowholes. 

It has been found that this type of ingot structure is 
obtained only when the open hearth practice is satisfac- 
tory and when the correct size of ingot is used. It has 
also been found that there is a limit to the height of an 
ingot of any given cross-section, beyond which it is diffi 
cult to obtain a satisfactory internal structure. The ef- 


-021 
66” High 85” High 
Bottom %”’ %”’ 
Midway 1%” %”’ 
Bottom 3-6" 3-6’ 
Midway 5” 4” 
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fect of ingot height is illustrated in the following figures. 


Fig. 5 is a view of the tops of a short and long ingot 
poured adjacently in the same heat. The short ingot at 
the left has the type of top that results from a fairly 
satisfactory rimming action, though it dropped less be- 


fore and during rimming than is desirable. The ingot at 


Fig. 7. Detailed Section of the Bottom Corner of the Ingot Shown in Fig. 4. 


Fig. 9. Transverse Section 10 Inches from the Butt of the Short (66’’) Ingot 
Shown in Fig. 6. 


Fig. 11. Transverse Section 20 Inches from the Butt of the Short (66”) Ingot 
Shown in Fig. 6. 
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the right rose about an inch before starting to rim, and 
continued to rise during the formation of the rim. 


Fig. 6 shows the internal structure of these two ingots, 
It will be noted that the primary blowhole zone is much 
less pronounced in the short ingot and does not extend 
as far toward the top. The secondary zone is further 
from the surface in the short ingot, the distance being 


Fig. 8. Detailed Section of the Side Midway Between the Top and Bottom 
of the Ingot Shown in Fig. 4. 


Fig. 10. Transverse Section 10 Inches from the Butt of the Long (85’’) Ingot 
Shown in Fig. 6. 


Fig. 12. Transverse Section 20 Inches from the Butt of the Long (85’’) Ingot 
Shown in Fig. 6. 





about 5” as compared to 4” for a long ingot. 

Fig. 9 shows a section of the short ingot 10” from 
the butt, and Fig. 10 shows a similar section of the long 
ingot. The difference between the two types of ingots is 
not so apparent at this point as it is higher in the ingot. 

Fig. 11 shows a section 20” from the butt of the short 
ingot. It will be noted that the ingot is relatively thick 
skinned at this point, the blowholes being suppressed so 
that there is a fairly sound skin for a depth of over an 
inch. 

Fig. 12 shows a similar section of the long ingot 20” 
from the butt. The blowholes are still well defined and 
extend to within a quarter inch of the surface. 

The ingot zones shown in these photographs are sig- 
nificant from the chemical as well as the structural 
standpoint. At the secondary blowhole zone, an abrupt 
change occurs in the composition of the steel. This ap- 
parently is the result of the change that takes place in 
the ingot solidification at the secondary blowhole zone, 
which marks the point where the ingot is capped and the 
rimming action ceases. 

The zone between the secondary blowholes and the 
surface is low in carbon as compared to the central zone. 
This presumably results from selective freezing, the car- 
bon being rejected from the solidifying outer portion to 
the liquid interior of the ingot. While the ingot is rim- 
ming the conditions are favorable for carbon removal 
from the zone of crystallization either by convection or in 
the {rm of gas. This prevents the concentration of car- 





bon along the surface of advancing crystals and favors 
the solidification of relatively pure metal. When the rim- 
ming action stops, this condition no longer exists, and the 
normal segregation of carbon occurs toward the center 
and upper portion of the ingot. 

The results from the two ingots that have been drilled 
at representative points in the longitudinal sections show 
an average carbon content of .040% for the zone be- 
tween the secondary blowholes and the surface, and 
.064% for the inner, or core, zone. The average ladle 
analysis of the steel was .097%. It is apparent, from 
these results, that an appreciable amount of carbon is 
lost during the rimming period. 

Phosphorus and sulphur were found to be distributed 
in the same manner as carbon. There was practically no 
difference in the manganese content of the two zones, 
but some manganese segregation occurred at the top of 
the inner zone. 

The type of ingot which has been found to be the 
most satisfactory for the production of deep drawing 
sheets has the following characteristics: 

1. Small primary blowholes, the outer ends of which 
are 14” or more from the surface at the bottom of the 
ingot, and become progressively deeper until the blow- 
holes disappear entirely about half-way up the ingot. 

2. A deep seated secondary blowhole zone composed 
of small blowholes. 

38. A minimum segregation of carbon, phosphorus, and 
sulphur in the upper half of the inner zone. 


A ETO I TE SE 


Research on Frits and Enameling at Mellon Institute 

Dr Edward R. Weidlein, director, Meilon Institute of In- 
dustri:! Research, Pittsburgh, Pa., has announced that the 
QO. Hommel Company, of Pittsburgh, has founded an Industrial 
Fello. ship in the Institute for the purpose of conducting scien- 
tifie r-search on problems of enamel technology. In particular, 
it is expected that this Fellowship will acquire technical infor- 
mation, through its investigations in the laboratory and in 
plants, supplemented by the experience of specialists in the 
Hommel and coéperating organizations, including Enamelers’ 
Guild, of Pittsburgh, that will enable it to serve as a clearing- 
house of dependable facts regarding frits and their industrial 
use. Research of the Fellowship will be published for the bene- 
fit of cnamelers; and advice and information on enameling, and 
assistance in solving plant problems and in making evaluations 
or other practical tests of frits, will be extended gratis to com- 
panies that wish such technical aid. The incumbent of this 
Fellowship is Jack W. Waggoner. 





American Sheet & Tin Appointments 
William A, Wein has been appointed Assistant Manager of 
Sales of the Pittsburgh District Sales Office of the American 
Sheet & Tin Plate Company. Charles Schramm has been ap- 


pointed Assistant Manager of Sales of the New York District 
Sales Office. 





Wheeling Asst. Manager Tin Plate Sales 
Paul W. Lyon, for a number of years associated with the tin 
plate division of the general sales department of the American 
Sheet & Tin Plate Company, has accepted the position of 
Assistant Manager of the tin plate sales division of the Wheel- 


ing Steel Corp. He will be located at the general offices at 
Wheeling. 





_ _ American Welding Society Nominations 

The Nominating Committee of the American Welding Society 
has proposed the following names: For President, D. S. Jaco- 
bus, Advisory Engineer, Babcock & Wilcox Co., New York; 
for Senior Vice-President, J. J. Crowe, Air Reduction Sales 
“a New York; for directors, A. M. Candy, Westinghouse 
lectrie & Manufacturing Co., East Pittsburgh, Pa.; J. H. 
j ppeler, Metal & Thermit Corp., New York; A. E. Gaynor, 
ohn A. Roebling’s Sons Co., New York; O. E. Hovey, Ameri- 


tan Bridge Co., New York; L. S. Moisseiff, Consulting Engi- 
heer, New York. — 





E. F. Houghton & Co. Elects Officers for 1934 


At the annual meeting of stockholders of E. F. Houghton 
& Co., Philadelphia, manufacturers of oils and mechanical 
leather goods, the following officers were elected: President, 
Louis E. Murphy; First Vice-President and General Manager, 
Aaron E. Carpenter; Second Vice-President and Director of 
Sales, George W. Pressell; Secretary, A. E. Carpenter, ITI; 
Treasurer, R. H. Patch. The Board of Directors for the com- 
ing year will be composed of the above officers and H. B. Fox, 
Purchasing Agent. 





E. G. Brick, for many years connected with the metallurgical 
department of the Cadillac Motor Car Co., has become asso- 
ciated with the alloy division of the Youngstown Sheet & Tube 
Co., 4-188 General Motors Building, Detroit, Mich. 





Karl Kautz, Ceramic Engineer, Republic Steel Corporation, 
delivered a paper entitled, “Further Progress Report on the 
Study of Gases in Enameling Iron,” before the Enamel Divi- 
sion of the American Ceramic Society in convention at the 
Netherland-Plaza Hotel, Cincinnati, Ohio, February 14. 





J. S. Adelson, Chief Metallurgist, Steel & Tubes, Inc., Cleve- 
land, Ohio, addressed two meetings of electrical men at the 
Hotel Statler, St. Louis, Mo., February 6, on the subject, “The 
Manufacture of Electric Welded Tubing and Pipe.” 





New Mill at Youngstown Sheet 

The Youngstuwn Sheet & Tube Co. is installing a Steckel 
mill in conjunction with its universal plate mill in its Indiana 
Harbor works. The Steckel mill will produce coiled strips for 
cold rolling into tin plate. In the Steckel type of mill, hot steel 
is passed back and forth, through rolls, and coiled within fur- 
naces upon opposite sides of the rolls, reducing the thickness 
of the steel from an inch or more to approximately one-tenth 
of an inch. The company has practically completed purchase 
of electrical and other equipment for the mill. Total cost of 
installation will amount to about $200,000. 





Air Reduction Takes Over Wilson Welder 
On January 1, 1934, the Air Reduction Company, Inc. exer- 
cised its option on the balance of the capital stock of the 
Wilson Welder and Metals Company of North Bergen, New 
Jersey. Air Reduction thus becomes the first of the oxyacety- 
lene welding companies to own a 100% interest in an electric 
welding organization. 
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interconversion of 


Atomic and Weight Percentages 
J. S. Marsh* 


ae properties of the functions used by Smith** 
lead to several useful short-cut methods of interconversion of 
atomic and weight percentages. Smith’s tables of values of log 
1000z 
100-2 


log atomic-weight ratios permit rapid interconversion with ac- 
curacy to 0.01%; it will be shown how comparable accuracy 
may be attained for a number of important systems with a 
minimum of calculation. 


(where x is the percentage value to be converted) and of 


Smith used 1000z to avoid negative characteristics. Although 
permissible and useful, this procedure may tend to obscure the 
nature of the function; hence, it seems best to examine the 


a 
function log rs , Where x varies from 0 to 100. It is to be 


O—a 
seen that its value is negative for values of 2 less than 50, is 
zero when x equals 50, and is positive for values of x greater 
than 50. If the graph of the function is constructed, it will be 
observed that, for each pair of values of x = 2 and # = 100-2, 
the function vaiues are equal but opposite in sign. Further, it 
will be observed that the function changes rapidly in the vicin- 
ity of « = 0 and of « = 100 and slowly for intermediate val- 
ues of a. 

Now, in the interconversion of atomic and weight percent- 
ages, the value of the log atomic-weight ratio is subtracted 


from log if the conversion is from weight to atomic 


100-a 

percentage and added if the conversion is from atomic to 

weight percentage. Graphically, this means a parallel lowering 

*-. ° wv rus . 

or raising of the log ———— curve. This means also, for exam- 
)O—x 

ple, that if the log atomic-weight ratio is of small positive 





z 
value, the positive values of log 2 are diminished, whereas 


x 

the negative values of log as become increasingly negative; 
~ 100-2 : 

consequently, the greater is the value of the log atomic-weight 

ratio the greater is the spread between the corresponding pairs 


x 
of values of log coy for « = x and #« = 100-2. The practical 
r 


significance of the spread will be discussed later. 
*Alloys of Iron Research. 


** American Institute of Mining & Metallurgical Engineers, Contribu- 
tion No. 60, 1933. 
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Fig. 1. Difference curve for the Iron-nickel System. (The original curve, on 10x7.5-in. 
coordinate paper, permits interconversion accurate in the second decimal place.) 
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x 
For the reason that log — = 0 when # = 50, the great- 


‘ 


100-2 

est possible difference between weight percentage and the cor- 
responding atomic percentage exists at « = 50. The difference, 
of course, is zero at « = 0 and « = 100. This suggests con- 
struction of a curve showing difference values as a function 
of x. If the value of the log atomic-weight ratio is small, a very 
open scale may be used. Such a curve was constructed for the 
iron-nickel system from points for values of # in intervals of 
5; since the maximum difference (at « = 50) is 1.25, a scale 
permitting reading with 0.01 per cent accuracy was easily pos- 
sible. This curve is so nearly symmetrical that, had the whole 
curve been constructed from points of one branch, on the as- 
sumption of symmetry, the maximum possible error (over the 
range of slow change of the function) would be of the order 
of a mere 0.02%. 

To use such a different curve it is only necessary to add or 
subtract the difference for a given value of x to or from a, 
depending upon the direction of the conversion. These opera- 
tions may be performed by inspection, and are accurate ‘o two 
decimal places. 

This eliminates reference to Smith’s tables and obvia'es the 
bother of interpolation, once the curve is constructe | from 
relatively few points. For example, it is a matter of seconds 
to determine that 41.18 weight % nickel is equivalent |» 39.98 
atomic %, or to convert any other value, by means of the 
original of Fig. 1. 


The extent to which the method is useful is indicated !y the 
data of Table I, in which are given the maximum dificrences 
between atomic and weight percentages as a function of log 
atomic-weight ratio. The limiting factors are the size of the 
coordinate paper to be used and the accuracy desired. In the 
third column of Table I are given the maximum errors to be 
expected if the converted value of 100-# is computed on the 
assumption that the difference between atomic and weight per- 
centage is the same as for x. It is to be seen that, for most 
purposes, it is sufficiently accurate to assume converted 100-@ 
to be known if converted 2 is known. It must be emphasized, 
however, that no error enters from this source if the whole 
difference curve is constructed. 


The log atomic-weight ratios of many alloy systems lie well 
below 0.10. It is clear, then, that the rapid and accurate differ- 
ence-curve method of interconversion is capable of wide usage. 
The extent of its usefulness may be illustrated by the data of 
Table II, in which are given the log ratios for some of the 
important ferrous systems. 


Table I. Maximum difference between atomic and weight per- 
centage and maximum deviations (see text) as functions of 
atomic-weight ratio. 


—— 











Log Maximum Maximum deviation 
atomic-weight difference on assumption of 
ratio (+ == 50) % symmetry 
0.01 0.58 0.00 
0.02 1.15 < 0.01 
0.03 1.73 0.01 
0.04 2.30 0.02 
0.05 2.88 0.03 
0.075 4.30 0.08 
0.10 5.73 0.13 


= a 





Table II. Log atomic-weight ratios of a few important 


ferrous systems. 
wa 


atomic weight Fe 














System log eres: 
atomic weight M 
; , ns 
Fe-Mn —0.0071° 
} Fe-Ni 0.0216 
95 100 Fe-Co 0.0235 
Fe-Cr —0.0309 
Fe-V —0.0398 
Fe-Cu 0.0563 
*loga = 1.0 = —(1 — log a) 
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H. A. Schwartz* 


T IS the writer’s purpose to point out certain funda- 
| mentals which seem to him of importance in rendering 

scientific principles of use in industry and which, 
therefore, lie at the root of useful industrial research. 
Each prirciple will be illustrated by suitable examples 
in order to preserve the Case Record treatment of the 
subj¢ ct. 

1. An industrial research laboratory can not confine 
itself to any particular form of attack upon its problems 
but must vary its viewpoint with the circumstances. Thus 
30 years ago there was no published or systematic know]l- 
edge as to the effect of carbon upon the tensile proper- 
ties of malleable cast iron. The obvious highbrow method 
of attack would have been to prepare laboriously a series 
of alloys differing only in carbon content, cast them into 
speciiuens, graphitize under standard conditions and test. 
In th: then state of knowledge such a program would 
have cen not only impracticable of execution due to dif- 
ficultics of precise control of melting conditions but 
woul’ have been psychologically impossible, for no one 
knew that carbon was the element of predominant im- 
portance, though the writer suspected it. The actual ques- 
tion as then understood was what makes malleable cast 
iron differ in physical properties and the simplification, 
what is the quantitative effect of carbon, could not be 
formulated until that element’s importance was recog- 
nized. It would have been just as intelligent to start 
experimenting with an alloy series varying in some other 
elements so that perhaps five variables would have had 
to be investigated separately and in combination on a 
laboratory scale. However, there were available analyses 
and tests of some 10,000 heats of malleable cast iron. 
These already existed as a graphic log in which the com- 
position of each successive heat with respect to the 5 com- 
mon elements and the tensile strength and elongation 
were plotted. 

A little patient scrutiny easily disclosed that in general 
the tensile properties were high when carbon was low 
and vice versa. The data for about 3,000 of these heats 
Were transcribed on individual cards, which were then 
sorted into groups constant in composition as to one or 
more elements and averages taken. The great effect of 
carbon and lesser effect of other elements (within limits) 
immediately became apparent and a very fair evaluation 
of the effect of carbon was obtained all by the efforts of 
a girl clerk working on routine data. 

Some 15 years later it was desired to know the effect 
of decarburization in anneal on tensile properties. For 
this purpose a system of investigation under more closely 
controlled conditions was useful. The total carbon after 
anneal of all test specimens cast from heats made in run- 
ning practice but falling within a very small range of 
Composition was determined and compared graphically 
with the tensile properties and fairly definite conclusions 


_—. 


“Manager of Research, National Malleable & Steel Castings Co. 
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drawn. Here the group was smaller in number, a few 
hundred, but major causes of variations in properties 
were excluded by the process of selection. The greater 
uniformity thereby introduced permits of reliable use of 
data from a smaller group. Had we proceeded as before 
not only would there have been an enormous increase in 
analytical work involved but other variables might have 
obscured the effects of the one under investigation. 


Still 10 years later we were desirous of knowing quan- 
titatively the effect of nickel on graphitizing rate. Here | 
no mass of operating records on commercial material is 
available and we proceed by the orthodox method of 
making a series of melts varying only as to nickel and 
measuring relatively precisely their graphitizing rates. 
We secure precision in the first case by the use of many 
observations, each of only moderate precision, in the lat- 
ter by perfecting the experimental procedure as much as 
possible and limiting ourselves from practical necessity 
to a relatively few samples. 

The choice between the procedures depends upon the 
character of the problem and the available data. When 
investigating a subject in which the fundamental prin- 
ciples have been thoroughly established it is usually well 
to evaluate the important factors by precise observation 
on controlled material. When the fundamentals are too 
poorly understood to permit of subdividing the problem 
into its rational component parts a study of a great vol- 
ume of data is indispensable. 

2. If it is a duty of the research department to criti- 
cally study the efficacy of plant methods for an intended 
purpose, variations from established practice and their 
effects are best studied by a continuous comparison of 
the results achieved with those expected. Thus the effect 
of carbon on tensile strength is rectilinear except for a 





Airplane View, Cleveland Works, National Malleable & Steel Castings Co. 
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characteristic departure at very low carbon. It was point- 
ed out by others that this departure existed mainly in 
lower silicon iron. A comparison of the data from about 
a dozen other foundries with those collected by the writer 
showed that the departure was not characteristic of any 
particular limiting value of carbon but existed at the low 
carbon range of all groups irrespective of the absolute 
carbon content. It soon became obvious that these groups 
are those which in any plant have been, through misad- 
venture, abnormally decarburized in the furnace pointing 
to another previously unsuspected variable in the gen- 
eral problem. Such information can never be had from 
purely laboratory investigation. 

3. Research as to operating methods must to conducted 
under controlled conditions. It is never possible to run 
a plant so as to eliminate every variable of operation ex- 
cept that under investigation. The interfering variables 
must be minimized as far as possible and then the inves- 
tigation must be so planned as to make it probable that 
the remaining variables are constant for the two processes 
being compared. This is analogous to the control guinea 
pig in biological and medical research. The fallacy of 
uncontrolled conditions recalls to mind an experience of 
many years ago. Plant records showed certain foundry 
losses which might reasonably be minimized by a suit- 
able increase in phosphorus content which was made. The 
point was not of major consequence and the results were 
not followed continuously, but a year later the annual 
summary showed an increase in these losses almost ex- 
actly as of the date of change. A change in the reverse 
direction was at once made and strangely enough, re- 
sulted in a second increase in the losses. Evidently the 
phosphorus increase was sensible but an additional and 
still unknown variable had undone its good effect. 

It would be hopeless to plan an exhaustive research in 
the hope of discovering this variable. On the other hand, 
this department was once charged with the responsibility 
of determining whether charcoal pig iron presented ad- 
vantages over coke pig iron. The differences might be in 
physical properties, annealability, foundry losses, melt- 
ing losses, etc., etc. The first problem might be solved 
in the laboratory provided a controlled melting method 





Equipment for Determination of Density of Liquid Cast Iron, Research 
Department, National Malleable & Steel Castings Co. 
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was available; the second also by special laboratory 
methods available to us; the others are shop conditions 
having almost no analogue in the laboratory. 

A program was laid out whereby 2 furnaces in a plant 
used one charcoal and the other coke pig in alternate 
weeks, The same jobs and molders were kept on the fur- 
naces and the sand was watched according to the best 
control the plant could think of. Arrangements were 
made to anneal the product of both furnaces mixed to- 
gether in the same pots. Exhaustive records as to com- 
positions of mix and charge and as to foundry losses and 
annealing rejections by jobs were kept and tests of 
tensile properties, machinability and graphitizing rate 
made continuously. Fluidity and shrinkage specimens 
were poured and the test carried on about 3 months. 
Under these circumstances sufficiently concordant obser- 
vations were possible to solve the problem definitely in 
terms of money. Observations under uncontrolled condi- 
tions on a few heats would have been hopelessly mislead- 
ing. 

4. Although a research department is supposed to 
know all pertinent facts in the literature, no conclusions 
of importance should ever be drawn from such data 
without subsequent check as to correctness. It was a 
universally accepted text book statement that cas! irons 
are low in permeability because of graphite cont: nt yet 
investigation has disclosed that malleable cast iron is the 
most permeable of the common and cheap ferrous alloys 
when properly made. It is also true that what is m:chan- 
ically a good malleable casting is not necessarily of the 
highest quality magnetically. Investigation of m«gnetie 
properties by the customary physical laboratory m:thods 
developed at one time a large business in magneti« spe- 
cialties which would have been lost on the basis of the 
incomplete text book knowledge. 

5. It is wise for a research organization to have very 
complete knowledge of the possibilities of all the mate- 
rials made by the parent company. The preceding expe- 
rience is one instance. Another involves the desire of a 
large railway interest for a cheap metal having some- 
what unusual hardness possibilities. The plant organiza- 
tion to whom the inquiry came struggled unsuccessfully 
with the problem until they realized that they were about 
to lose the business. Consultation with the Research 
Department showed without further experimentation 
that a standard steel made in another works of the com- 
pany could be simply heat treated to produce the desired 
result. This scientifically insignificant piece of knowledge 
sold a large tonnage and influenced the design of all rail- 
way car parts for an important purpose. 

6. Some means must exist by a system of filing, and 
indexing of available data by which desired data will 
come to attention when required. No such system, in the 
writer’s opinion, can be relied upon to function without 
help from human memory. The line of investigation 
which led to a patent on the acceleration of graphitiza- 
tion by first quenching white cast iron from an elevated 
temperature traces back to the writer’s recollection of 
the appearance of fractures of malleable so produced as 
an incident to much earlier work in an entirely different 
connection. When later fractures of malleable in which 
temper carbon is finely divided, resembled the writer s 
recollection of these earlier fractures a road was sug 
gested which after additional and rather lengthy expert! 
mentation led us into the right fields. 

7. Research workers must use extreme care in being 
sure that their laboratory methods are actually adapted 
to the desired end. Especially is this true if an acceler- 
ated or simplified form of test is invoived. Many observ- 
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ers have accepted, apparently without question, the 
conclusion that the Amsler rolling friction machine yields 
results comparable with the resistance to abrasion of 
commercial wheels. The writer happens to have had op- 
portunities for studying the behavior of steels in the 
Amsler test and as commercial car wheels on a large 
scale. It can be said with some degree of assurance that 
tests made on the machine in the usual manner cause 
failure ‘by an entirely different mechanism from that 
which causes wheel wear. Although the machine may give 
entirely concordant and reproducible results, these re- 
sults bear no necessary relation to the relative merits of 
different materials in service. Any attempt to define or 
select wheel steels on the basis of this test would result 
in disaster, all of which is not to say that the device may 
not be a very useful one for many other purposes. The 
selection of wear,resistant materials on the basis of in- 
dentation hardness is another similar fallacy. Very hard 


steel is abraded more rapidly by quite soft materials 
than by moderately hard ones. In all cases where the 
service requirements can not be directly stated in terms 
of very simple characteristics, static stresses, resistivity, 
density or what not, it is always necessary to actually 
prove that the criteria being measured do in fact meas- 
ure the service condition no matter how obvious the rela- 


tionship may seem. This appears to be especially true 
will regard to corrosion problems. 


The solution of a problem may be entirely success- 
ful commercially and scientifically an utter failure. By 
rep ated trials under all kinds of conditions it has been 
four d that the heat treatment perfected by L. H. Mar- 
shai! while working under the supervision of H. S. 
Rawdon at the Bureau of Standards, will entirely pre- 
vent the embrittlement of ordinary malleable on subse- 
quer! galvanizing. (Some malleable is immune to embrit- 
tlem nt and some may be deteriorated by the Marshall 
process, but these are not “ordinary” malleable.) 
Neither Marshall nor anyone else has explained why the 
process works. The engineer is perfectly satisfied, but 
to the metallurgist no useful knowledge has yet resulted. 
Unfortunately, problems in this state usually do not get 
solved for the economic reason for a solution has disap- 
peared. 

9. Problems may be scientifically successful but of no 
commercial use. Thus counteracting the adverse effects 
of sulphur on graphitization of malleable by additions of 
certum or lanthanum is both in theory and laboratory 
practice successful but too costly for commercial use un- 
der present conditions. A cast metal of extremely low 
eddy current loss was developed in this laboratory on 
strictly logical and scientific reasoning based on original 
experimental data, but there seems at present no par- 
ticular market for such a material. The ordinary re- 
search organization must be very careful not to divert 
too much of its effort into probably unprofitable direc- 
tions, 

10. Research which seeks to apply fundamental, estab- 
lished scientific principles to production processes by 
confirming their applicability determining experimental 
constants and so on when well done is of the highest and 
most useful type. The work of Herty and his co-workers 
in studying the chemical reactions of the steel-making 
processes, especially the open hearth, is an outstanding 
example. The study of the Mn-S ratio in malleable cast 
iron from the viewpoint of the mass law is one more 
familiar to the writer. 

11. It may often be the duty of a research department 
to investigate the fundamentals of an industrial process 
with a view to its improvement through a better under- 


standing of the essentials. Thus the writer has been en- 
gaged for some 20 years in studying the mechanism of 
graphitization. Although the purpose of such investiga- 
tion may be strictly utilitarian, the manipulation and 
mental attitude may have nothing in common with the 
commercial art. In the case cited one line of attack was 
a determination, experimentally, of the progress of 
graphitization with time. It was found that these obser 
vations could not possibly be reconciled with the loga 
rithmic locus characteristic of a first order reaction and 
therefore that the reaction Fe,C $8 Fe + C was de 
termined as to its velocity by other conditions. The form 
of the graphite-time curve in the initial stages of graphit- 
ization was found to be the same for all alloys and ail 
temperatures (within the original scope of investigation), 
the characteristic form was defined by mathematical 
methods and the observed form reconciled with a reac 
tion whose velocity is determined by migratory rates. Out 
of this grew a useful laboratory method of measuring 
graphitizing rate and a much better understanding of 
how the reaction might be accelerated. Later, alloys were 
found whose graphitizing rate is not consistent with the 
form corresponding to the postulate that migratory rate 
determined the reaction velocity and different mechan- 
isms were there recognized. 

12. Where it is necessary to rely upon laboratory re 
search as a guide for important plant changes very great 
precision of laboratory method may be requisite in order 
to exclude those variables which will exist in the plant 
but whose effects would average out over an indefinite 
run. Otherwise such errors may not uniformly affect all 
the operations of the limited laboratory investigation and 
vitiate the conclusions. 

In a research on the effect of refractories on the an 
nealability of iron the graphitizing rate of metal melted 
in crucibles lined with mixtures in various proportions 
of Al,O,, SiO, and MgO was to be determined. Since it 
is known that many other melting variables affect this 
characteristic, great care was requisite lest we misin- 
terpret some incidental effect as important. The melting 
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stock was for each series of runs a single material of the 
desired composition made by previous melting together 
of the requisite materials. These preliminary melts were 
by several different methods to exclude any peculiarities 
due to method of preparation, Temperatures were care- 
fully controlled and graphitizing rate determined from 
observed time-graphite curves. In this way consistent re- 
sults were obtained permitting of intelligent selection of 
refractories. It happens that the most desirable refrac- 
tory from the graphitizing rate viewpoint would be com- 
mercially obtainable but has other properties militating 
against its use. It was, however, possible to select eco- 
nomically permissible standard materials which in com- 
mercial use permitted a reduction of at least one-third in 
the annealing time of electric furnace malleable and pat- 
ent protection was obtained. 

13. This ability to isolate and study the effect of a 
single cause is in many cases one of the principal reasons 
for laboratory investigation. “Things are not always 
what they seem” in metallurgy as well as elsewhere. One 
must be able to define clearly his problem. It was once 
observed that certain metal contaminated with tin was 
difficult to anneal. Before setting out to determine the 
relation or lack thereof between these coincident facts 
we must decide whether the question is the effect of tin 
on the rate of graphitization in the iron-carbon system 
or the effect of tin in annealing commercial malleable 
iron. The answers to the 2 questions are not the same. 

A considerable laboratory program showed that if tin 
be added in rather small amount to commercial melts an- 
nealability is impaired but that this is due to a reaction 
between tin and the sulphur compounds of manganese 
producing manganese and an Sn-S complex which be- 
haves like FeS in retarding annealing. The manganese 
also somewhat retards the process. If, however, tin be 
added to more nearly pure melts in which manganese 
and sulphur are reduced to small amounts or to melts in 
which sulphur is combined with rare earth bases no 
detrimental effect occurs. Tin in commercial malleable 
is harmful but tin does not significantly affect the 
graphitizing rate of iron carbon alloys. The correct an- 
swer is that which applies to the observer’s conditions. 
It is not, however, always easy or even possible to state 
properly the governing conditions in which case the 
translation from laboratory to plant conclusions becomes 
notoriously untrustworthy. 

14. Very many observers, especially the less experi- 
enced, fall into error or fail to utilize their data to the 
full for lack of adequate mathematical analysis of their 
results. To cite as a somewhat simple example a problem 
with which the writer has had some contact, we may 
measure the length of a specimen at various temperatures 
and attempt to.express the relation of length to tempera- 
ture by plotting the observed points and connecting them 
by lines. It will be at once apparent that a smooth curve 
would be a more logical locus. We may draw such a curve 
by eye but find it impossible to have the curve smooth 
and also pass it through all the points. Two courses are 
open; we can force it to be smooth and draw it in the 
course we think “most probably” right. Experience 
seems to show that unaided by special methods we are not 
very good guessers of probability except where the plot 
is nearly straight and the scatter very small. Alterna- 
tively, we may recognize that the relation of length to 
temperature has been found in the most careful work to 
be of a particular form (1, 1, [1 + at + B t?]). We 
may then, by thé method of least squares, calculate the 
most probable values of a and 8 and construct the most 
probable curve of the particular form known to be ap- 
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plicable to the problem under investigation. Such a curve 
is more suitable for accurate interpolation or extrapola- 
tion than one put in by eye. The observer can not be 
accused of having warped his graph in accord with a 
preconceived notion for each step in the determination 
of the locus can be checked as to logic and numerical ae- 
curacy and lastly, by suitable calculation applied to the 
departure of individual observations from the curve the 
worker can form a pretty positive opinion as to how ex- 
actly he may rely upon his observations. 

On the other hand, if the locus of a series of obser- 
vations can not by any possibility be reconciled with that 
which should apply to the problem, having in mind the 
known precision of observation, the worker is at once 
warned that something is going on in his experimentation 
which was not contemplated in advance and which should 
be investigated. In the problem cited an allotropic change 
would necessitate a different equation on each side of the 
transformation temperature. 

15. Lastly—an industrial research laboratory has one 
purpose and one only, namely, to furnish to the parent 
organization information of value. In order that this end 
may be achieved it is well that the purpose of each proj- 
ect be clearly envisaged. When the information desired 
is confined to measurements of the same or many prop- 
erties of a product or the definition of established operat- 
ing conditions in terms of compositions, temperatur~, ete., 
there is no difficulty in defining the purpose of an inves- 
tigation and proceeding straight to a specific aiswer. 
Whether or not such experimentation constitutes research 
may be debatable at least. 

When the desired information is more general and 
more fundamental in character as should usually be the 
case with problems submitted for research, the investi- 
gations fall into 2 classifications; specific problems for 
which a specific solution is desired and which in general 
involve in a considerable degree the inventive faculty 
and problems in which it is desired to study somewhat 
exhaustively the circumstances and conditions of a given 
material or type of material or a given process. 

In the one case success is dependent upon the develop- 
ment and recognition of certain highly specialized infor- 
mation, in the other success is had when all the useful 
information has been gathered irrespective of whether 
that information can be applied in any specific concrete 
manner or not. 

Columbus set himself the goal of finding a westward 
passage to the Indies. In that he failed although he died 
believing he had succeeded. The fact that he found some- 
thing much more important, a new continent of greater 
potential value than Asia, does not alter the fact that he 
failed in what he sought to do. Nor is this altered by the 
fact that in view of the Portuguese explorations along 
the African coast what he sought to do was not worth the 
effort. Nor did he fail because his problem had no solu- 
tion. Magellan did what Columbus meant to do. He failed 
solely because the groundwork for the achievement of his 
goal had not yet been adequately prepared, in the form 
of explorations of the American coast line. So it can be 
with research. Investigations which set themselves a very 
limited and precisely defined purpose may waste time for 
they can not succeed unless the necessary preliminary 
exploration of general character has preceded them. Dif- 
fuse investigations having no definable purpose also 
waste time for such progress as is made may not be in 
any useful directions. 

It seems wise to set up in any research program 4 few 
definable but broad purposes and to spend no great 
amount of time upon any investigation which does not 














bear a conceivable relation to some one of these subjects. 
Subjects which may be only an incident to the general 
purpose need not and should not be entirely disregarded 
provided always they are not pursued in directions hav- 
ing no relation to the major purposes. Few touchdowns 
are scored by running across the field although the ball 
may be so carried into a favorable position for kicking 
goal. 

A few of the major ends sought in the writer’s per- 
sonal experience have been to reduce annealing time of 
castings, to reduce foundry losses, to improve any one of 
many properties of malleable castings, to devise more 
abradant resistant materials for use in ball mills and to 
improve the service of steel car wheels. 

Consider only the first and last. We would reword the 
first for research purposes as a determination of the fac- 
tors determining ,raphitization rates; the last as a de- 
termination of the factors destroying car wheels in 
service. 

Under the first problem we may study the effects of 
certain elements on graphitizing rates, or the effects of 
certain operating conditions thereon; examples have 
already been cited. 

To study graphitizing rates intelligently we must have 
a method for its evaluation. This involves a study of the 
mechanism of graphitization. Having learned something 
of the mechanism and the methods of measurement and 
evaluation, which involves also a study of sampling losses 
of graphite in chemical analysis and the question of 
wheth:r finely divided graphite is oxidizable by HNO, 


we wil! wish to reconcile the observed effects of elements 


with ticory by determining in what manner they affect 
the mechanism. We find that number of graphite nucleii 
are coi sidered of importance and are led to a mathemati- 


cal study of the relation between the numerical distribu- 
tion of the diameters of temper carbon clusters as seen 
under the microscope and the distribution of diameters 
of the spherical masses whose sections the observed spots 
are. As a basis for the mechanism of graphitization we 
obviously must consider the stable and metastable iron- 
carbon diagrams and their modifications in ternary and 
more complex systems and to understand these modifica- 
tions at all we must concern ourselves with the chemical 
thermodynamics of solutions. It is possible that these 
principles can be better studied in non-ferrous alloys and 


we must give thought to at least surveying that field. 
Some of these problems, if isolated, seem abstruse and of 
no practical relation to the parent industry. They are 
unless we clearly envisage them as means to an end. 

In the car wheel problem we are concerned first with 
investigations as to the stresses and other possible causes 
of failure in car wheels. We consider the evaluation of 
their magnitudes from wheel loads, velocities of cars, 
brake action, etc., etc. We must consider, adopt or devise 
means for measuring those properties which determine 
or are supposed to determine wheel life. We must con- 
sider changes in properties of steel incident to use by 
work hardening, temperature, etc., and study the effects 
of composition and heat treatment upon the properties 
which seem of importance in determining wheel service. 
Bearing in mind that under complex conditions it is dif- 
ficult to subdivide a problem for purpose of study we 
must fall back on field study of wheels in service and 
evaluate operating data obtained under many conditions 
of place, time and material, our own and others, in such 
a manner as to decide what is desirable and what unde- 
sirable. Here we are led into the field of statistical mathe- 
matics in order to decide within what limits the deduc- 
tions from a given group of data may be relied upon. 
Again, although our interests scatter into many fields, 
they all have a definitely traceable relation to a definite 
commercial problem. 

There seems no general rule or plan but it seems to the 
writer that the interests of the smaller organizations 
would be best served by adopting the following general 
principles: 

a. Spend no money in investigating subjects not dem- 
onstrately connected definitely to some major interest. 

b. Spend little money in investigations of the inven- 
tion type in fields in which the exploratory work is not 
fairly well advanced either by the organization in ques- 
tion or in the literature. 

ce. Survey at least briefly any subject having a fairly 
close relation to major projects paying particular and 
close attention to the literature in order to minimize ex- 
perimentation. 

d. Study continuously and as exhaustively as possible 
all subjects closely allied to major projects especially 
those where an advance in the art seems close at hand in 
the light of the existing accumulaticn of knowledge. 
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Chromium -Tungsten Steels 


in Ammonia Gases 


Peter R. Kosting 


Introduction 

ARLIER SEARCH for material of construction for equip- 

ment in which to carry out the synthesis of ammonia 

revealed that steel with more than 2% chromium satisfac- 
torily resisted the corrosive attack of a gas mixture of nitrogen, 
hydrogen and ammonia at 500° C. and at pressures of 100 
atmospheres.';? A tungsten bearing steel? was found to be ex- 
ceptionally resistant. This paper gives the results of a further 
investigation in which a series of chromium tungsten steels were 
exposed for one year to a 3:1 mixture of hydrogen and nitrogen 
with 10% ammonia at a temperature of 300° C., and at a pres- 
sure of 600 atmospheres. 


Experimental 
Forged steels whose chemical analyses are given in Table | 
and are graphically represented in the Fe-W-Cr ternary dia- 


“Fertilizer and Fixed Nitrogen Investigations, Washington, D. C. 
Watertown Arsenal, Watertown, Mass. 

1J. S. Vanick. Transactions American Society Steel Treating, Vol. 4, 
1923, page 62. Proceedings American Society Testing Materials, Vol. 24, 
II, 1924, page 348. 

2J. S. Vanick, W. W. deSveshnikoff & J. G. Thompson. Bureau of 
Standards, Technical Paper, 361, 1927. 

8J, R. Dilley & W. L. Edwards. Circular 61, U. S. Dept. of Agricul- 
ture, Jan. 1929, 





Fig. 1. Location 
of Alloys 
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Table I. Chemical Composition of Steels 
Percent 
Mark Cc Mn Si Cr W V Ni 

1—382 36 50 .24 81 

2— 386 33 41 19 .20 2.85 - - 

3—387 38 .46 .14 4.40 

4—3858 .32 .49 16 . 7.20 ~ 

5—417 35 50 .08 oo 11.69 — 

6—CRV—6 R. 4 _ —- 1.00 — 07 —_— 

7—390 34 44 21 1.00 1.15 — - 

8—391 37 50 .26 1.06 3.31 — — 

9—392 33 .33 23 1.04 5.25 —— — 
10—399 .33 43 .28 2.42 —_— 20 - 
11—460 40 56 23 2.67 a aie a 
12—393 32 .46 24 2.44 1.05 — 

13—394 oo 47 .19 2.49 3.20 — — 

14—396 .34 .43 .14 2.45 5.15 — - 
15—395 12 44 .12 1.01 3.10 —~ - 
16—397 oT 47 15 1.04 2.93 - - 
17—433 .93 .60 .22 1.12 2.94 — — 
18—459 29 .65 .24 2.20 a _ 99.35 
*19 .o—.4 — — 1.92.1 .18—.20 - 
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gram of Fig. 1 were supplied for test by the Midvale Company. 
A high nickel steel was also included. 

Two forms of test specimens were used: tensile test bars, 5 
inches in length and with a reduced section 0.361” in diameter; 
and hollow cylinders as shown in Fig. 2. Two bombs were made 
by attaching flanges to the test cylinders and clamping 9 of 
them together. Within these cylinders were placed the tensile 
test specimens. Both bombs were placed side by side in an elee- 
tric furnace maintained at 300° + 10° C. 

A 8:1 hydrogen-nitrogen gas mixture containing less thin 1% 
oxygen was compressed over water to 600 atmospheres pres- 
sure -+-80, —-100 atmospheres, by the method described by Dilley 
and Edwards® and then passed through liquid ammonia | «pt in 
steel bubblers maintained at 65.0° C. whereby approxi::ately 
10% ammonia was picked up in the vapor phase. These bu! )blers 
were installed early in the test after fire destroyed the o: ginal 
set up where a 3:1 gas mixture was passed through ca’ \lysts 
and ammonia actually synthesized. The gas, after ).ssing 
through the 2 test bombs which were connected in seric-, was 
expanded and allowed to escape at the rate of about 10) ce./ 
min. Fig. 3 shows the actual assembly of the test bom); and 
Fig. 4 is a diagrammatic sketch of the assembled equipm tt. 

The tensile properties were determined by the Bure vu of 
Standards, Washington, D. C., using a 50,000 Ib. capacity 
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Amsler Testing Machine. The yield point was taken as the point 
of “drop of beam” as recorded on the stress-strain diagram. 
The hardness was determined as Rockwell “B” numbers on 
flat surfaces ground on the unreduced areas of the tensile test 
specimens. 





Fig. 3. The Test Bombs 
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After exposure, the hollow cylinders were longitudinally 
split and the corroded surfaces were plated with copper and 
were coated with Wood’s metal. Specimens for microscopic ex- 
amination were then cut out and polished, the exposed edges 
being protected by the plate. However, it was with exceeding 
difficulty that proper etching was carried out. 


Results 
The tensile properties and hardness of the steels before and 
after exposure are diagrammatically shown in Fig. 5. Fig. 6 
shows the tensile test specimens after exposure. All were pitted 





Fig. 4. Assembly of Agpacneme. (1) Gas Flow Meter. (2) Test Bombs in 
F irnace. (3) Ammonia Bubblers in Thermostat. (4) High Pressure Gas Stor- 
age. (5) Compression Chamber. (6) Hydraulic Pump. (7) Water Inlet. (8) 
Low Pressure Gas Inlet. (9) Outlets for Sampling or Blowoff. 


except alloy 18 which was only discolored. For the double pur- 
pose of showing an original crack in the alloy and of showing 
an unexposed specimen for comparison, specimen 18a was 
shown in the illustration. 

The 1.icrophotographs shown in Figs. 7 to 11 are representa- 
tive of the results of the metallographic examination. Only 
alloy I showed serious detrimental effects. Most of the more 
complex steels showed dendritic structures. There was no evi- 
dence of decarburization. Slag within the metal was unaffected. 
Occasional voids found at the very surface were believed to 
have becn originally filled with slag which was actually exposed 
to the gases at an adjacent point. 

Early in the test, the cylinder made of alloy 17 failed mechan- 
ically. [it was replaced by one made of alloy 19. 

The high nickel steel showed a decided reduction in proper- 
ties though the metallographic specimen showed but slight evi- 
dence of intergranular attack. 


Discussion 
Since Figs. 8 and 9 revealed that the process of deterioration 
was one of intergranular corrosion, those physical properties 
indicative of ductility should be affected the most, and this was 
found to be particularly true for alloy 1 with an 82% reduction 
in elongation. 
For purposes of comparison, the individual changes in prop- 







Fig. 6. Appearance of Tensile Test Specimens After Exposure. Alloy 18a Not Exposed. 
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Fig. 5. Tensile Properties and Hardness of Alloy Steels. 


erties of the alloys are listed in Table 2, the alloys being col- 
lected into groups as therein indicated. 

The alloy that suffered the most change was No. 1 with 
0.81% W. Increasing the tungsten content materially improved 
the resistance to deterioration. However, there was no benefit 
from adding more than 2.85% W; as much as 11.69% was detri- 
mental. 

Chromium was a more effective addition element, 1% being 
sufficient to impart resistance to deterioration. No improvement 
was made by adding tungsten to chromium steels, but the addi- 
tion of chromium to tungsten steels was very beneficial and 
there were indications that the more the tungsten the more 
the chromium required. 

The upper limit for the carbon content was found to be 
0.35%. Lowering the carbon content may give better resistance 
but with a sacrifice in the strength of the alloy. 

The external appearance of the tensile test specimens was no 
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Fig. 7. Alloy 1 (0.81%W :0.36%C). Unexposed. 
Etched, Magnification 100. 





Fig. 10. Alloy 6 (1.0%Cr :0.35%C). After Fx- 
posure. Etched, Magnification 200> . Same Ex- : 
posure as Fig. 8. Evident. 


Table 2. Change in Tensile Properties 


u 
~ 


3 5S = Group Tensile Yield Redue- Elon- 
ZEEE wo Strength o% Point o tion in % sation C 
Sate  Ibs./in.2 Ibs. /in. 2 Area % % 
pe L : 3 1.600 1? 10,800 26 —30.8 —98 —18.8 —82 
ao 2 — 600 - 0.7 13,700 9 —42 —10 + 2.1 + 9 
oa. 3 - 1,900 — 2 13,300 —23 4.8 —12 — = 
> 4 —1,800 —2 —13,200 —22 —11 —2 + 2.5 +12 
5 — 4,500 —4 —17,500 —27 —14.3 —3l1 -—5.9 —29 
6 0 0 + 4,900 +11 — 0.4 — 0.7 + 2.1 + 6 
5, 7 + 1,000 +1 —10,900 —85 +118 +55. + 4.1 +32 
R= 8 0 QO — 7506 —14 —3.7 —8§ —3.1 — 8 
” i) ob. 500 + 0.5 —15,600 —23 —0O.7 —1 —6.7 —25 
“ 10 —1,100 —1 — 4,900 —11 —0.9 — 2 0 0) 
© 11 + 1,600 +1 + 900 +2 —43 —1l —4.5 —24 
Se 12 — 500 — 0.5 12,600 91 —2.3 —T7 0 0 
= 13 300 — 0.3 6,400 +13 —8.6 —17 — 4.2 —16 
= 14 - 900 — 0.9 — 6,800 —12 + 2.7 + 5 0 0 
a 15 - 1,200 — 2 + 3,900 +11 — 0.4 — 0.7 — 2.0 — 6 
3-2 & 0 0 7,800 14 —3.7 — 8 -2.1 — 8 
RF“ 16 — 1,000 — 0.8 1000 use ee nee Oj 26 19 
hn 17 - 3,300 — 2 —17,600 20 —0.5 —10 -—- - 
18 +10,000 + 1 - 7,800 —19 —7.9 —14 —4.2 —9 
& 6 0 0 + 4,000 +11 —0.4 —0.7 + 2.1 +6 
265 10 — 1,100 — 1 - 4,900 —11 — 0.9 — 2 0 0 
— 11 +1600 +1 ++ 900 +23 —43 —11 —45 —24 
z 1 —34,600° —42 —10,800 —26 —30.8 —98 —18.8 —82 
wo 7 + 1,000 + 1 —10,300 —25 +11.8 +55 + 4.1 32 
~_ 12 — 500 — 0.5 —12,600 —21 —2.3 —7 0 0 
> 2 — 600 — 0.7 —13,700 —25 —4.2 —10 +21 +49 
eo 8 0 0 - 7,900 —14 — 3.7 —8 —3.1 —S8 
~ is — 300 — 0.3 + 6,400 +13 —8.6 —17 — 4.2 —16 
oa 3 — 1,900 —2 —13,300 23 —4.8 —12 — ~- 
wo 9 + 500 — 0.5 —15,600 3 —-060.7 —1 —6.7 —@ 
> 14 — 900 — 0.9 — 6,800 3 4.3.7 46 0 0 


guide to predicting corrosion resistance. Judging from the char- 
acter of the pits, it was slag that was attacked. But within the 
metal, slag was unaffected, even in alloy 1. Voids found immed- 
diately beneath the surface exposed to the gases are believed to 
have been originally filled with slag which actually reached the 
surface at a point adjacent to the plane polished for metallo- 
graphic examination. The destructive gases could then react 
with the slag. At the temperature of test no gas diffused 
through the metal except along grain boundaries. 
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Fig 8. Alloy 1 (0.81%W : 0.36%C). Unetched, 
Magnification 500. After Being Exposed to Am- 
monia-Hydrogen-Nitrogen Gas at 300°C. and 600 
Atmospheres Pressure. Intergranular Corrosion is 


Fig. 9. Alloy 1 (0.81%W : 0.36%C). After Expo. 
> sure. Etched, Magnification 200. Same as Fig, §, 


‘ 





Fig. 11. Alloy 15 (1.01%Cr : 3.10%W : 0.12%C). 
After Exposure. Etched, Magnificat 200%. 
Same Exposure as Fig. 8. 


Comparison with the previous work of Vanick!? wouid indi- 
cate that as the temperature used in synthesizing ammonia is 
lowered, the less complex the alloy need be to resist corrosion. 
This fact is already known to the industry. But it is evident 
that clean steels should be used if only because of the sus- 
ceptibility of slag to decomposition. 
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Conclusion 


A steel with 0.81% W was corroded when exposed to a mix- 
ture of hydrogen and nitrogen in the proportions 3:1, with 
10% ammonia at a temperature of 300° C. and at a pressure 
of 600 atmospheres, but a steel with 2.85% W was not. The 
addition of more tungsten was not beneficial, as much as 11.69% 
was detrimental. The addition of 1% Cr rendered steel resis- 
tant, and the addition of chromium to tungsten bearing steels 
was very beneficial. The carbon content should not be more 
than about 0.35%. Slag present at any exposed surface was 
attacked and decomposed, and resulted in pitting. 





Cooley Electric Furnace Moves 


Cooley Electric Furnace Company, manufacturers of “Blue- 
head” electric furnaces, is moving its general office and plant 
from Long Island City, New York, to Indianapolis, Ind., effec 
tive March 1, 1934. 





Dr. L. C. Pan, Technical Director of the U. S. Research 
Corporation, and instructor of electroplating in the City Col- 
lege of New York, has been elected a fellow of the American 
Association for Advancement of Science. 
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T is a well known fact that duralumin, one 

of the strong aluminum alloys, does not 

attain its full heat-treated properties im- 
mediately after quenching but ages gradual- 
ly at ordinary temperatures. Various cold 
forming operations which are too difficult 
to be accomplished in the fully aged condi- 
tion are often performed immediately after 
quenching while the material is still rela- 
tively soft. The rate of age-hardening is of 


practical! importance because it determines 
the time available for such cold forming 
operations. In driving small duralumin riv 


ets, for example, it is necessary to do the 


driving within an hour or two after quench- 
ing if the quenched rivets are stored at 
room temperature. In the aircraft industry 
it has )ecome common practice to store 
quenche:! duralumin rivets at low tempera 
tures in order to prolong the period during 
which they can be driven, thereby making 
it unnecessary to heat treat the rivets at 
such frequent intervals.! 

In previous investigations of the rate of 
age-hardening of duralumin the tensile 
strengt!, vield strength and hardness have 
been used as criteria.? Recently an up 
setting test has been devised at the Alumni 


num Research Laboratories as a means of 
studying the workability of various alumi- 
num alloys in upsetting operations and it 
was thought that this test would serve as a 
very good criterion of age-hardening espe- 
cially with reference to the hardening of 
duralumin rivets. The test consists of up- 
setting a small cylindrical specimen with a 
length equal to twice its diameter and meas- 
uring the work done in upsetting and the 
percent deformation at the appearance of 
the first crack. 

The specimens are compressed in a 40,000- 
lb, capacity Amsler hydraulic testing ma- 
chine using the apparatus shown in Fig. 1. 
The shortening of the specimen is read di- 
rectly by means of a dial gage calibrated 
in thousandths of inches. Load readings are 
recorded when the specimen has been short- 
ened 25 and 50% of its original length and 
the amount of deformation at the first crack 
is recorded. The average of the 2 load read- 
ings divided by the original cross-sectional 
area of the specimen gives a value which, 
divided by 10,000 for convenience, is called 
the workability factor. This factor is an 
index of the work done in compressing the 
specimen and is practically independent of 
the size of the specimen provided the length 
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is twice the diameter. It should be appre- 
ciated that this workability factor is not 
intended to be a measure of the ability of 
a material to withstand all forms of cold 
working such as bending, drawing, pressing 
and spinning. It is simply an arbitrary value 
used in studying upsetting characteristics. 
A material having a small workability factor 
can be upset with less work than one having 
a large workability factor. 

Most upsetting operations cannot be car- 
ried beyond the point at which cracks begin 
to form and, therefore, the ability to with- 
stand cracking is important. The upsetting 
test used in this investigation has the ad- 
vantage of giving a quantitative measure of 
the degree of cracking. Previous work with 
this upsetting test has shown that materials 
which crack at deformations in the neigh- 
borhood of 55% in the upsetting test are 
very likely to develop head cracks in driven 
button-head rivets. 

The specimens for these tests were cut 
from. *<-in. diameter duralumin rivet stock. 
One hundred cylindrical specimens were pre- 
pared, each having a length equal to twice 
the diameter of the rod. Only the ends of 
the specimens were machined, care being 
taken to make them parallel and normal to 
the axis of the rod. Fig. 2 shows typical 


workability specimens before and after 
testing. 
All specimens were heat-treated and 


quenched at the same time. Forty-three were 
allowed to age at room temperature (25°C.). 
Twenty-five were stored away immediately 
after quenching in an electric refrigerator at 
a temperature of approximately 0°C. The 
remaining 32 specimens were placed in a 
3-gallon vacuum bottle in Dry Ice (solid 
CO.) immediately after quenching. These 
specimens were maintained at a tempera- 
ture which ranged between—40° and 

50°C. averaging about —48°C. for the 
period of testing. Fig. 3 shows a sketch of 
the arrangement for suspending the speci- 
mens in the vacuum bottle. 

The specimens were tested at various in- 
tervals of time over a period of 2 weeks and 
complete results are plotted in Figs. 4 to 7, 
inclusive. In Fig. 4 are shown the work- 
ability factors and deformations at first 
crack for the specimens stored at room 
temperature (25°C.) after quenching. These 
specimens did not begin to harden appre- 
ciably, that is, did not show a distinct in- 
crease in workability factor, until about 1%, 
hours after quenching. From this point the 
workability factor gradually increases until 
at about 61/, hours the werkability factor is 
about one-half way between that of the as- 
quenched material (10.7) and that previous- 
ly determined for fully aged material (14.0). 
No workability factors were obtained on this 
group of specimens beyond 61/, hours for the 
reason that the material began to show cracks 
before 50% deformation, making it impossi- 
ble to obtain satisfactory load readings. 





METALS & ALLOYS 
March, 1934—Page 57 





~ 
Ww 


os . 
nN 








Workability 
Factor 
— 
~— 


~ 
oO 
| 
| 








oa) 
o 


ul 
ol 
| o 
Cc ‘. 
a 





ol 
oO 


Deformation at 
First Crack — % 


OO. 
: | : 
| | Curve drops gradually to a value lof 
| | | 47.3 at 48 hours after quenching. 


1 2 3 3 5 6 7 8 9 


Time interval between quenching and testing, hrs. 








> 
uo 





Fig. 4. Tests on specimens stored at room temperature. 


The curve in Fig. 4 indicates that the percent deformation at 
first crack begins to decrease appreciably at about the same 
time the workability factor begins to increase appreciably. At 
the end of about 414 hours the percent deformation at first 
crack is about one-half way between that of the as-quenched 
material (57.3%) and the fully aged duralumin (47.3%). 

The test results on the specimens stored at 0°C. and plotted 
in Fig. 5 do not show any appreciable tendency for the speci- 
mens to harden until 114 days after quenching. At the end of 
6 days they were at about the same stage of aging as attained 
by the room temperature specimens in about 6 hours. In other 
words, it may be stated with fair accuracy that the rate of age- 
hardening of duralumin stored at 0°C. after quenching is about 
1/24 of that of the specimens stored at room temperature, one 
day in ice water being roughly equivalent to about one hour 
at room temperature. 

The specimens which were stored at —48°C. and tested im- 
mediately after removal from the storage container showed no 
appreciable tendency to harden even after 14 days (Fig. 6). 
It is not known how much longer the age-hardening could be 
successfully retarded at this temperature but since 14 days 
would cover any practical requirement it was considered un- 
necessary to carry the investigation any further. It may safely 
be said that storage at —48°C. retards the age-hardening of 
duralumin at least 200 times as much as storage at room tem- 
perature and at least 9 times as much as storage at 0°C. 

The workability factors and deformations at first crack for 
the specimens which were stored at —48°C. for 14 days and 
then aged at room temperature are shown in Fig. 7. They 
follow about the same history as those allowed to age at room 
temperature immediately after quenching. 

From the results of these tests the following conclusions can 
be drawn: 
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Fig. 6. Tests on specimens stored at —48°C. 
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Fig. 5. Tests on specimens stored at 0°C, 


1. Duralumin aged at room temperature after quenching 
begins to age-harden appreciably 1%, hours after quenching. 

2. Duralumin stored at 0°C. immediately after quenching be- 
gins to age-harden appreciably about 36 hours after quenching. 

3. Duralumin stored at —48°C. does not age-harden appre- 
ciably over a period of 14 days. 

4. Duralumin stored for 14 days at —48°C. and then removed 
and allowed to age at room temperature shows approximately 
the same behavior as duralumin stored at room tem) crature 
immediately after quenching. 
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Fig. 7. Tests on specimens stored for 14 days at —48°C. then aged at 
room temperature. 
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Special Libraries Association 


The Special Libraries Association announces the formation 
of a “Chemical Division” within their Science and Technology 
group. The aim of this newly formed division is: to bring 
closer contact those librarians, whose work deals mainly with 
chemistry and allied subjects; to facilitate inter-library loans; 
to exchange duplicate material; etc. A constructive program 
will be worked out with the cooperation of all chemical libra- 
rians in the United States and Canada. A monthly bulletin will 
bring to the members a symposium on methods, shortcuts 1 
library practice and many valuable suggestions. Anybody inter- 
ested in this project is asked to get in touch with Mrs. Jolan 
M. Fertig, Librarian, Westinghouse Research Laboratories, 
East Pittsburgh, Pa. 
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MOUNTING 


of Small Metallographic SPECIMENS 
and Metal Powders IN BAKELITE 


by H. M. Schleicher” and J. L. Everhart’ 


N mounting small specimens for metallographic examina- 

tion, the usual practice is to use low-melting alloys to obtain 

a surface of sufficient area for ease in polishing. Although 
this method has the advantage of speed in the preparation of 
mounts, difficulties are encountered frequently in attempting 
to etch the specimens. As Bakelite is not attacked by the usual 
etching reagents, it is an ideal mounting medium. [t has the 
additional advantage of being hard and does not tend to smear 
over the face of the specimen during preparation. Recently, 
pressure molding of Bakelite mounts has been advocated. While 


this method is useful for hard metals, it is open to question 
whether it is suitable for very soft materials which may be 
damayed by distortion. In addition, a molding press is required 
for the operation. A method for mounting in Bakelite, which 
has been very useful in the preparation of small specimens of 


copper and lead and requires only simple equipment, is de- 
scribe’ below. In this method, bakelite resinoid is used as the 
moun!ing medium and the mounts are prepared by heating. 


Drying Oven 

The temperature necessary for the hardening of the resinoid 
range: from 85° to 130° C. These temperatures are readily ob- 
taine:’ from the heat radiated by an ordinary electric light 
bulb } |aced in a suitably insulated oven. 

Fig 1 is a sketch of an oven which has given very satisfac- 
tory results. All necessary dimensions are included. The walls 
and cover are made of 85% magnesia pipe covering, placed 
in a galvanized iron shell. A 2” square opening is cut in the 


wall as indicated in the sketch to permit circulation of air. A 
metal plate is used to support the cups and this plate, in turn, 
rests on four %” diameter by %” rods, thus allowing circula- 


tion of air from the lamp chamber, around the cups, and out 
of the top of the furnace. A 100 watt, 240 volt lamp is used as 
the heating element. This lamp is connected in series with an 
external bank of 3 lamps in parallel. The lamps were selected 
by trial to obtain temperatures in the range 85°-90° C. and 
120°-125° C. For the lower range a 100 watt, 240 volt lamp and 
a 10 watt, 240 volt lamp are placed in the circuit, for the 
higher temperature range a 100 watt, 110 volt lamp is used 
alone in series with the heating lamp. The circuit is connected 





.*Met llurgist, Oxygeu-Free Copper Dep’t and Metallographer, respec- 
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Fig. 1. Sketch of oven. Fig. 2. Drying oven. 





to the 220 volt mains. To use this dryer on a 110 volt circuit, 
the 240 volt lamps may be replaced by 110 volt lamps and the 
100 watt, 110 volt lamp may be replaced by a 200 watt, 110 
volt lamp. Fig. 2 is a view of the dryer as set up. 





Fig. 3. Typical mounts ani wire sample as prepared for mounting. 


Preparation of Mounts 


In mounting specimens, Bakelite resinoid BR-0014 is used. 
This is a viscous liquid which may be poured readily. Small 
porcelain or metal cups which may be from %” to 1%” in 
diameter serve as molds. For most of the work in this labora- 
tory, the low conical parting crucibles listed by the Denver 
Fire Clay Company are used. Wires or other slender specimens 
are set up on wooden or wire forms to hold them in place while 
the bakelite is hardening. A typical form and a number of 
mounts are shown in Fig. 3. The cups are greased with vaseline 
or a similar light grease to facilitate removal of the mounts 
and about %” to %” of resinoid is poured into them. The forms 
are centrally located, usually with the surface to be examined 
on the bottom of the mold, and the cups are placed in the 
dryer. The temperature is maintained in the low range over- 
night and then raised to the high range for a period of from 
1% to 2 hours. The cups are removed from the dryer, cooled, 
and the solidified meniscus is chipped off with a knife blade, 
after which the cup is inverted, tapped gently, and the com- 
pleted mount drops out readily. The form is removed and the 
protruding wires are clipped off flush with the surface of the 
mount, and the mount may be finished for polishing either by 
sawing a thin slice from the bottom with a jeweler’s saw or by 
grinding until a plane surface is obtained. The usual polishing 
methods may be used and no difficulty is experienced with the 
etching reagents. 

In the preparation of metal powder specimens, a small glazed 
porcelain cup is greased and sufficient powder is poured in to 
cover the bottom. The powder is covered with bakelite resinoid 
and the two are intimately mixed by stirring. Then additional 
resinoid is added to the depth of about %” and the operation 
is continued as described previously. The specimen is finished 
by the ordinary polishing methods and may be examined in the 
polished condition or etched to reveal the structure. Fig. 4 
shows a sample of copper powder prepared by this method. It 
has been etched with chromic acid. Magnification 100X. 

Experience has demonstrated that the Bakelite resinoid can- 
not be used successfully unless it is fairly fresh. After stand- 
ing a few weeks, its hardening characteristics undergo some 
change and it will be found difficult to obtain hard mounts in 
the manner described, It is desirable, therefore, to purchase 
the resinoid in minimum quantities and replenish each month. 
If the resinoid be heated immediately at a temperature higher 
than the low range specified, the vapor will not escape com- 
pletely and the mounts will be more or less porous. At a high 
temperature the resinoid will froth. 
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Fig. 4. Cu powder, 100x, chromic acid etch. 


An ideal arrangement would be a clock attachment to throw 
a switch early in the morning so that the mounts would be fin- 
ished when the working day begins. 

A method of using the inverted metallurgical microscope to 
examine metal powders for particle size and other external fea- 
tures, but not for structure, which combines simplicity with 
rapid preparation of the sample is to mount the material in 
Bakelite varnish. A thin layer of the varnish is spread on a 
cover glass and the powder is shaken on the glass so that the 
particles are sufficiently separated to be discrete but are near 
enough together to obtain a sufficient number in the field of 
the microscope for a representative sample. This may be ac- 
complished by pouring some of the sample on a sheet of paper, 
inclining the paper, and tapping it lightly. After the powder 





Fig. 5. Copper powder, 150 mesh, 100x. 


Fig. 6. Copper powder, 200 mesh, 100x. 


has been shaken on the glass, the excess is removed by || owing 
gently. The varnish dries rapidly and the specimen is ready, 
almost immediately, for examination and photography. Figs. 
5 and 6 show the appearance of copper powder at 100\ mag- 


nification as prepared by this method. The form and size of the 
individual particles can be seen, clearly, although all purticles 
are not completely in focus. No. 5 is 150 mesh powder, No. 6, 
200 mesh. The difference is plainly evident and the meth«| may 
be used for comparing particle sizes. 
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Editorial Comment 


(Continued from page A 19) 

made use of the expedient of interleaving a few fairly 
heavy copper plates at intervals through the pack. These 
drained the heat more rapidly from the edges to the cen- 
ter and allowed a much greater rate of heat input with- 
out overheating the edges. While the copper had to be 
heated up, the heat input required for this was balanced 
by the smaller radiation losses from the furnace through 
the shorter heating period, so that the total requirements 
for energy in an electric, or fuel in a fuel-fired, furnace 
would be the same per ton of steel annealed., The ad- 
vantage lies in greatly speeding up the rate of heating, 
thus materially increasing the output of the furnace. 

This “heat-drain” scheme seems applicable to many 
metallurgical processes. Carburizing and malleableizing, 
car annealing of steel castings, and other such operations 
where it is desirable to convey heat rapidly to the center 
of a charge of poor thermal conductivity might be de- 
cidedly accelerated by adding plates or bars of copper, 
perhaps chromium-plated for the higher temperatures, 
if the atmosphere is oxidizing, or oxygen-free, if it is 
reducing. For temperatures above or too close to the 
melting point of copper, pure nickel might have to be 
resorted to. While the conductivity of nickel is low com- 
pared to that of copper, it is enough higher than that of 
ordinary steels, and especially than that of the 18:8 type, 
te afford interesting possibilities. 

Misapprehensions that merely lead to incorrect phrase- 
ology are not helpful, but those that lead to the neglect 
of means for improvement of processes and equipment 
are definitely harmful. A better understanding of the 
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possibilities and limitations in the use of materials of 
high thermal conductivity would open up useful appli- 
‘ations, on the one hand, and avoid waste from their use 
where that property really gives them no advantage, on 
the other.—H. W. Gitietrr 





Reader’s Comment 


Editor, Merats & ALLoys: 

I have read the very interesting article in the January 1934 
issue of “Metals & Alloys” by Mr. F. B. Dahle, on “Impact 
Resistance of Cast Iron at Elevated Temperatures.” 

One interesting result of the findings of Mr. Dahle was not 
brought out, and we feel that the explanation fits in with the 
results shown. 

It is well known that Molybdenum alloyed in ferrous prod- 
ucts increases their high temperature physical properties. This 
includes not only a considerable increase in creep strength, but 
an accompanying increase in hardness. 

As Mr. Dahle’s results show (see Table Il) the Molybdenum 
cast iron has a definitely higher impact strength at room tem- 
peratures despite the fact that the Brinell hardness is 36 points 
higher than the unalloyed iron. The Molybdenum cast irons 
retain their hardness at elevated temperatures more than do 
the plain irons. 

Acknowledging the fact that a higher Brinell is usually ac- 
companied by lower impact strength, a comparison of Brinells 
at the several high temperatures might very well explain the 
narrowing of the superiority of the Moly iron over the plain 
iron at increasing temperatures. The comparison would prob- 
ably show a larger spread between the Brinell figures, finally 
being so great that the Moly iron will, as is shown in the chart 
(Fig. 3), only have an impact strength equal to the plain tron. 


Jan. 26, 1934 
Climax Molybdenum Company 
New York, N. Y. 


C. M. Logs, Jr. 
Metallurgical Engineer 
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PROPERTIES OF METALS (1) 


Magnetic Permeability of tron Wires in the Wave Range of 46 to 1000 m. (Die 
magnetische Permeabilitat von Eisendrahten im Wellenlangenbereich von 46 bis 
1000 m.) K. KREIELSHEIMER, Annalen der Physik, Series 5, Vol. 17, June 
1933, pages 293-333. _ A Wheatstone bridge in connection with an audion tube 
was used for determining the permeability from its value with direct current to 
high-frequency. The results can be considered as qualitative only and show that 
the permeability decreases with increasing frequeney. The very exhaustive measure- 
ments are compiled in tables and curves. 19 references. Ha (1) 

Note on the Paper ‘‘Geo-Chemistry of Rhenium’’ by 1. and W. Noddack. (Be- 
merkung zu der Arbeit ‘‘Geochemie des Rheniums’’ von |. und W. Noddack.) 
FE. KRONMANN, Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 161, 


Sept, 1932, pages 395-396. Kronmann furnishes proofs for his assumption 
that Re accumulates in rocks which are rich in C and also contain 8. See also 
Metals & Alloys, Vol. 2, Nov. 1931, page 241. EF (1) 


The Properties of Wires and Simple Straight Springs. Froyp A. Peyton & 
Grorce R. Moore. International Journal of Orthodontia & Dentistry for 
Children, Vol. 19, Aug. 1933, pages 779-794. An investigation has been 
made of some of the physical properties of wrought Au alloy wires used in ortho- 
dontic procedure. The microstructure of these wires has also been observed. A 
precise method to measure the flexibility, that is the displacements and pressure, 
of auxiliary springs has been described, using the cathetometer as the measuring 
instrument. The results of measurements on different spring designs and the effect 
of wire diameter and spring length have been reported, using the following experi- 
mental conditions: (a) simple cantilever spring with concentrated load, (b) reflex 
spring with single concentrated load, (c) uniformly loaded reflex spring, (d) certain 
designs of practical appliances. Experimental data and discussions have been pre- 
sented for all the springs studied. A correlation of the data with spring design, 
and with caleulated values has also been given in several cases. Data have been 
presented in tables and graphs which give the composition and physical properties 


of 6 different wires, to demonstrate the displacement relationships of simple canti- 
lever springs (1) when given varying heat treatments (none; quenched from 700° 
C.; oven-cooled), and (2) when formed from different materials. MAB (1) 


Relation Between Structure and Properties of Solids, Especially Between Structure 
and Catalytic Activity. (Uber den Zusammenhang zwischen Struktur und Elgen- 
schaften, insbesondere zwischen Struktur und katalytischer Aktivitat von Festkér- 
pen.) Ericn Pretscn.. Metallwirtschaft, Vol. 12, Apr. 16, 1933, pages 223- 
224. A review of work done by the author and others, given in 17 references, 
on the relation between the effect of reagents on metals and their structure. The 
effect of grain size and strains in steel on its rate of corrosion, the relation be- 


tween composition and catalytic activity of Pb-Tl alloys, the existence of the com- 
pound |’bT'lg, the activation of Fe by AloOg, and the relation between structure 
and proverties of Cu-Au alloys are discussed. CEM (1) 

Molybdenum: Its Mining, Milling and Uses. Aran Kissocx. Mining & Metal- 
lurgy, Vol. 14, Apr. 1933, pages 181-182, 189. From a paper read before 
the New York section of the A. I. M. M. E, Largest deposits of Mo are located 
at Climax, Colo., and Questa, N. M. Ore reserves are estimated at about 80,000,000 
tons of sn average recoverable content of from 8 to 9 lbs. of metallic Mo. Describes 
method of mining and its metallurgical uses. Largest present tonnage application of 
Mo is in highly stressed automotive structural parts. Relatively recent use of Mo 
is in gray, white, chilled and malleable cast Fe, either alone or with Cr or Ni. 
Chemic:! salts of Mo are used in color industry. VSP (1) 

A Precise Determination of the Thermal Diffusivity of Zinc. Ricuarp H. Fra- 
zieR, /’hysical Review, Vol. 43, Jan. 1933, pages 135-136. Results are 
given c. tests to determine with precision the thermal diffusivity of a very pure 
(99.997°C) sample of Zn. The over-all probable error is shown to be 0.13%. 
Method of test was presented in detail in a former paper. Results of other investi- 
gators © many properties of Zn are summarized in Circular of the Bureau of 
Standar No. 395, Zine and Its Alloys. WAT (1) 


Thomson Effect of Crystalline Substances. Yostrost Enpvo. Report Aeronau- 
tical Icsearch Institute, Tokio Imperial University, Vol. 7, July 1932, 
pages 115-149. From the calculation of the work against the internal electro- 
motive force as well as the energy of electrons dissociated in metal, the formula for 
the Thomson effect has been obtained. This formula was applied to the case of 
Cu, Ag, Au, and Pb, compared with Borelius observed values, and the percentage 
of dissociated electrons estimated. GT (1) 

Conversions of Solid Metal Phases. IV. Kinetic Curves of a Precipitation Phe- 
nomenon. (Ueber Umwandlungen von festen Metaliphasen. IV. Kinetische Kurven 
eines Ausscheldungsvorgangs.) U. Deniincer. Zeitschrift fiir Physik, Vol. 79, 


No. 7/s, 1932, pages 550-557. A system of differential equations is derived 
by integration of which characteristic resistance effects found in AlgZng in refining 
can be expressed. Ha (1) 


Resistance Anomaly of Pure Bismuth (Die Widerstandsanomalie des reinen Wis- 
muts) (. Drucker, Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 162, 


Noy. 1932, pages 305-317. Resistance measurements on highly pure Bi wires 
corroborated previously found anomalies which could be connected with the tem- 


perature at which the wires were made. Temperature changes produce partly re- 
versible partly permanent transitions. The transformations occur at certain tempera- 
tures as well as in temperature intervals. EF (1) 
Sodium. H. N. Grizert, N. D. Scott, W. F. Zimmerii & V. L. HaAns- 
Ley. Industrial & Engineering Chemistry, Vol. 25, July 1933, pages 735- 
741, The more important industrial uses of Na are mentioned briefly. Its 
physical and chemical properties are given, and suggestions of safe and convenient 
methods for using Na in chemical feactions, as well as the precautions necessary to 
prevent accidents in handling and storing, are presented. While the discussion of 
methods of application centers around laboratory procedure, it is believed that the 
chemical engineer faced with problems of plant design and operation involving the 
use of Na will be able to apply the methods given to his needs. 19 ot 
MEH (1) 
_The Freezing Point of Iridium. F. Henninc & H. T. Wenser. Bureau of 
Standards Journal of Research, Vol. 10, June 1933, pages 809-821. 
Ratio of brightness for red light of a black body immersed in freezing Ir to that 
of a similar black body immersed in freezing Au was measured ‘bot directly and in- 
directly. Indirect method consists in determining the ratio of brightness at the 
Ir and Pt freezing points and calculating the result from the previously determined 
Pt to Au ratio. The two methods, agreeing with each other within experimental 
error yielded a value for the Ir to Au ratio of 4380 at wave length 0.652 y. This 
fixes the freezing point of Ir on the International Temperature Scale as oR 
WAT (1) 
Structural Phenomena Observed on Bi and Sb (Uber strukturelle Besonderheiten 
beim Wismut und Antimon) A. Scuvutze. Zeitschrift fiir physikalische 
Chemie, Abt. A, Vol. 165, July 1933, pages 188-194. Dilatometric, elec- 
trieal and microstructural investigations on Bi of 99.99% purity revealed that 
there are no allotropic transformations at 75°C. or between 100° and 150°C. 
Impurities result in discontinuities on physical property curves erroneously inter- 
Preted as transformations (Al, Zn). ‘esistance measurements on Sb with 3x10-4 
sapurities confirmed anomalies previously observed on Bi (C. Drucker. Zeitschrift 
fiir physikalische Chemie, Abt. A, Vol. 162, Nov. 1932, pages 305-317), 
h are aseribed to mechanical deformations due to elastic displacement of 
ent crystallites. The anomaly becomes more pronounced with falling tempera- 
tures due to increasing strain hardening. The disappearance of this phenomenon on 
tempering is caused by recrystallization or crystal recovery. The identical behavior 
of Bi and Sb is pointed out. EF (1) 
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The Metallurgy of Magnesium (Die Metallurgie des Magnesiums) R. HorrMann. 
Die Metallbérse, Vol. 22, Nov. 5, 1932, pages 1421-1422; Nov. 12, 1932, 
pages 1453-1454; Nov. 19, 1932, pages 1485-1486; Nov. 26, 1932, pages 1517- 
1518; Dec. 1932, page 1551; Dee. 17, 1932, page 1615. A literature review 
comprising history, physical and chemical properties, production possibilities in- 
cluding reduction of Mg chloride by Na or Al, reduction of MgO by C at elevated 
temperatures, electrolysis of molten chlorides, electrolysis of MgO dissolved in 
molten Mg-fluoride, electrolysis of aqueous solutions, electrolysis of Mg-sulphide, 
commercial Mg brands, production and prices, 153 references. About 60% of the 
world production of 6000 tons/annum is utilized for castings, 18% in powder 
form, 4.8% as strip and wire, 7.5% for alloy purposes and the balance for sheets, 



























































































tubes, chips, ete. EF (1) 

Some Properties and Uses of Rhenium. (Dvi-Manganese.) J. G. F. Druce. 
Industrial Chemist, Vol. IX, July 1933, page 244. 12 references. A review 
of the literature giving important chemical properties, methods of preparation and 
uses. RAW (1) 


The Pressure Coefficient of Resistance of 15 Metals Down to Liquid Oxygen 
Temperatures. P. W. BripGMan. Proceedings American Academy of Arts 
and Sctences, Vol. 67, Dec. 1932, pages 305-343. Describes technique and 
experimental procedure before giving a detailed presentation of data. Gas used as 
pressure medium was He. It can be said that pressure coefficient of resistance in- 
creases somewhat numerically at low temperatures. Attention is called to fact that 
with exception of Ni, which is anomalous in other respects, the metals concerned 
which have shown a numerical decrease of coefficient at low temperatures are those 
which are known to be least pure. Co and Ta in particular are of inferior purity 
and investigated only because they exhibit the phenomenon of supra-conductivity. 
With regard to the other metais, there is no correlation between the magnitude of 
the change of pressure coefficient with temperature and other properties. A table 
presents the average pressure coefficient of resistance up to 7000 kg./em.2 as a 


function of temperature as low as -182.9° C., Kz (1) 
Beryllium: Developing Its Use in Industry. W. H. Bassett. Mining & 
Metallurgy, Vol. 14, May 1933, pages 227-228. First commercial produc- 


tion of Be in U. S. was by Kemet Laboratories, and Siemens & Halske in Ger- 
many. Principal source of Be is beryl (AleQg, 3 BeO, 6 SiO») containing a maxi- 
mum of 5% Be. Recent investigations indicate that pure Be has the same hardness 
and mechanical properties as pure Fe. Under ordinary exposure Be becomes covered 
with a light film of oxide. Alloys of Be with Al and Mg have been successful. 
Study of Be-Cu alloys was made by author in 1926. Be-Cu can be cold rolled up to 
about 2.50 to 2.75% Be. Beyond this it can only be hot rolled. Commercial 
working of Be-Cu of 2.75% Be is practically impossible. To soften the alloy it 
must be quenched from temperature of about 800° C. Heat treatment for harden 
ing the soft annealed material is 300° C. for 2 hours and for cold worked 275° 
C. Corrosion resistance of Be-Cu is equal to Cu-Sn bronze. VSP (1) 

The Atomic Weight of Less Volatile Potassium Prepared by Hevesy. Grecory ’. 
3AXTER & CurestTeER M. Atter. Journal American Chemical Society, 


Vol. 55, Aug. 1933, pages 3270-3271. The atomic weights of common K 
and heavy K concentrated by ideal distillation by Hevesy and Liégstrup have been 
found to be 39.096 and 39.109, respectively. MEH (1) 


Elasticity Constants of the Aluminum Monocrystals (Elastizitatskonstanten des 
Aluminiumeinkristalls) E. Gorns. Annalen der Physik, Series 5, Vol. 17, June 
1933, pages 233-242. Several Al monocrystals were subjected to tension and 
torsion and from it the numerical values for the 3 principal elasticity moduli of 
the cubic crystal determined. It was found that the elastic anisotropy is much 


less in the Al than in other cubic monocrystals. Ha (1) 
The Isotopes of Uranium, Thorium and Thallium. Roy Gostin & Frep Ar- 
son. Physical Review, Vol. 43, Jan. 1933, pages 49-50. Magneto-optic 
method shows 8 isotopes for U, Th and TI. WAT (1) 
Lead Isotopes. Enna R. Bisnor, MArcAret LAwrenz & C. B. DOLLINs. 
Physical Review, Vol. 43, Jan. 1933, pages 43-46. Magneto-optic methods 
show that Pb has 16 isotopes. All 16 isotopes were found in C. P. U and Th 
salts. WAT (1) 

Radium Isotopes. Eona R. Bisnorp & C, B. Dorutns, Physical Review, 
Vol. 43, Jan. 1933, page 48. Magneto-optic method shows that Ra had 4 
isotopes. Probable masses in order of decreasing abundance are 226, 228, 230 and 
232. WAT (1) 


A Study of the Isotopes of Cobalt by the Magneto-optic Method. T. R. Barr 
& Strancit S. Cooper. Journal American Chemical Society, Vol. 55, Aug. 
1933, pages 3207-3210. Two new isotopes of Co are reported. They are lighter 
than the 59 isotopes reported by Aston and probably have masses of 57 and 58. 
The 59 isotope is by far the most abundant and the 57 and 58 follow in order. 

MEH (1) 

Lead. Issued by Imperial Institute, Mineral Industry of the British Empire and 
Foreign Countries. His Majesty’s Stationery Office, London, 1933. Paper, 6 « 9% 
inches, 253 pages. Price 4s. Geological data on world deposits of lead ores, 
economic data on production and prices, with brief comment on metallurgical and 
chemical facts of the lead industry. Both the text and the bibliography have been 


brought up to date. H. W. Gillett (1)-B- 
_ Bismuth Isotopes. Fren Atitison & Epna R. Bisnor. Physical Review, 
Vol. 43, Jan. 1933, page 47. Magneto-optic method shows that Bi has 14 
isotopes. WAT (1) 


The Effect of Tension on the Electrical Resistance of Single Antimony Crystals. 
Mixtprep ALLEN. Physical Review, Vol. 43, Apr. 1933, pages 569-576. 
Adiabatic tension coefficient of resistance of single Sb crystals has been deter- 
mined for various orientations. Since Sb crystals have the same symmetry as Bi, 
the curves connecting the coefficient with the primary and secondary orientations 
have the same general shape as in the case of Bi and again uphold the theory put 
forth by Bridgman. The observed values of the coefficients for Sb when the ten- 
sion and current are parallel to the trigonal axis and perpendicular to it are dif- 
ferent both in magnitude and in sign, whereas in the case of Bi the 2 were both 
negative and very nearly equal in magnitude. The 6 coefficients necessary completely 
to determine the behavier of the resistance when deforming forces are applied to 
the Sb crystals have been found (1) without correcting for strain and (2) cor- 
recting for the changes arising from the strain produced by the tension. The pro- 
cedure used is briefly outlined. WAT (1) 

Gallium (Das Gallium) Die Metallbdrse, Vol. 23, Feb. 18, 1933, page 211. 
The price of Ga has been reduced 10% during the last year due to improvement 
in the production process. A future is predicted in the field of thermometer tech- 
nique. Ga should furthermore replace Hg in rectifiers. The higher price is not so 
important since these apparatuses can run at higher current intensities when em- 
ploying Ga. Since Ga is non-poisonous, it promises to be a valuable alloy element 
in dentistry. Favorable results were already secured at a German university. Ga 
forms eutectoids with Zn and Sn. It is insoluble in Hg, but the solubility in 
other metals has so far been established up to 5% in Pb, 11% in Bi, 13% in 
Cd. Physico-chemical data are given and the chemical behavior of Ga is briefly out- 


lined. EF (1) 
What Are Liider’s Lines? Shipbuilding & Shipping Record, Vol. 41, Mar. 
23, 1933, pages 289-290. Discussion on lines which appeared in many parts 


of structure of 8.S. ‘‘Nurtureton’’ which had been highly stressed. It is shown 
that these lines are Liider’s lines and resulted from the particular plates being 
stressed beyond their yield point and that the metal had started to fail through 
shear stresses. It is stated that this is first case of such lines appearing in a ship 
structure. JWD (1) 
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PROPERTIES OF NON-FERROUS 
ALLOYS (2) 


A Study of Some Properties of Light Rollable Alloys. A. F. Birerov. Gosu- 
darstvennoe Naouchno-Techtiicheskoe Izdatelstvo, Moscow, 1933. Paper, 6 x 8% 


inches, 48 pages. Price 1.20 roubles. (In Russian.) Influence of temperature 
and time of heating, speed of cvoling and the rate of aging was investigated in a 
series of alloys corresponding to usual commercia! analyses of duralumin, super- 
duralumin (4.89 Cu, 1.18 Si, 0.60 Mn, 0.67 Mg), Sceleron, Constructal and 
Lautal. Physical properties are given for alloys both cast and rolled into sheets. 
91 references. (2) -B- 


Critical Considerations on the Aging Effects in Zinc Die Castings with Special 
Reference to the Mechanical Properties of Cast tron (Kritische Betrachtungen iiber 
die sogenannten ‘‘Alterungserscheinungen’’ bei Zinkspritzguss, unter besonderer Be- 
riicksichtigung der mechanisch-technologischen Eigenschaften von Gusseisen) Wui11 
Ciaus. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, July 9, 1933, 
pages 286-288. Zn die castings owe their increasing use to the following 
properties, (1) Chesapness combined with high accuracy of dimensions, inexpensive 
working. (2) excellent mechanical properties. A disadvantage of these alloys is 
the aging effects, caused by (1) the gradual disintegration of undercooled (-crys- 
tals, (2) intererystalline oxidation, (3) gradual coagulation of newly formed 
a- and +y-crystals. The methods of avoiding this effect are discussed, foreign in- 
clusions ¢Pb, Sn, Cd) and proper cross-sections play the most important role. The 
purity of Zn die cast alloys has been so greatly improved in recent years that the 
mentioned detrimental occurrences have been eliminated. Changes in length during 
& year are so small that detrimental effects during use need not be feared. The 
static mechanical properties increase with time, the dynamic properties are much 
superior to cast Fe even after 60 weeks of aging. 6 references. GN (2) 


Effect of Composition on Bearing Alloys (Influence de la Composition sur les 
Alliages de Frottement) C. Upruecrove. Bulletin de l’Association Tech 
nique de Fonderie, Special Number, July 1932, pages 210-236. See ‘‘Bear- 
ing Properties Affected by Variations in Composition,’’ Metals & Alloys, Vol. 
3, Feb. 1932, page MA 30. FR (2) 


AuCu, Inversion (Beitrage zur Kenntnis der AuCug Umwandlung) W. Sren- 
zEL. Die Metallbérse, Vol. 22, Sept. 3, 1932, page 1135. Electric resis- 
ance, tensile curves of wires, strain hardening curves of single crystals and X-ray 
investigation showed. that transformation of AuCug takes place over intermediary 
phases. EF (2) 


The Properties and Application of Nickel Bronzes. J. McNert. Mechanical 
World & Engineering Record, Vol. 91, June 10, 1932, pages 562-565. 
The compositions of 5 bronzes with varying Ni contents are presented in a table. 
The influence of the increase of Ni content on the physical properties of the 
bronzes is summarized showing an improvement in elastic limit, tension and com- 
pression, yield point and ultimate strength up to an optimum Ni content, without 
loss of ductility. The melting point increases approximately 6.6° C. per 1% Ni 
when it replaces Cu and 18° C. when replacing Sn. Ni additions increase the 
fluidity and yield castings of greater density because of the tendency to minimize 
the presence of shrinkage cracks. The grain size was reduced one half due to 1.5% 
Ni. The action of Ni in preventing Pb segregation in Pb bronzes is attributed to 
a greater rapidity of setting when the metal enters the mold and to an increase 
of solubility of Pb in molten Cu. Various applications of Ni-bronzes are discussed 
giving the chemical and physical properties of different alloys. High Ni-content 
bronzes with Ni ranging up to 70% are highly corrosion resistant. Kz (2) 


Workability of High Brass Sheet Influenced by Hardness, Ductility and Grain 
Size. M. H. Mepweperr. Metal Progress, Vol. 23, Feb. 1933, pages 18-22. 
2 kinds of easily worked alpha brasses are in common use. Cartridge brass of low 
impurity content and high brass, S.A.E. 70, of higher impurity content. Cartridge 
brass may be more severely worked than high brass but costs more. Hardness tests 
are used as a cheap measure of drawability, but must be standardized by manu- 
fecturer and consumer to obtain uniform results. Hardness tables of Rockwell B & 
F, 1/16” ball, 100 and 60 kg. loads, on single sheets of various tempers and 
gage of brass are given... Tests on sheets less than 0.020” are unreliable, so 
elongation must be specified. 20 to 45% elongation is required for a severe draw. 
‘‘Orange peel’’ surface after severe drawing is due to coarse grain. Fine-grained 
brass can be polished before plating with 30% saving in time. Provision for grain 
size. should be included in specifications. 3 micrographs show coarse, medium an! 
fine grain brasses. German silvers are not as susceptible to grain growth and tarnish 
less than brass, but harden more in working and cost more. Pb up to 2% is added 
io brasses to gain machinability at the expense of a corresponding amount of 
ductility. Por swaging, Pb content should not exceed 1.5%. The Cu-Zn ratio must 
be maintained at 61:37% or alpha and beta constituents will give high work hard- 
ening properties. WLC (2) 


Melting Points of Some Binary and Ternary Copper-rich Alloys Containing Phos- 
phorus. W.-Eart Linpiier. Metals & Alloys, Vol. 4, June 1933, page 85- 
8&8, 5 references. An investigation of melting points of alloys of Cu and P, 
Cu-Si-P, and Cu-Zn-P, up to 12% P has been made. The liquidus of the equili- 
brium diagram of the Cu-P system given by the author differs somewhat from that 
of Heyn and Bauer, the maximum difference being 50° C. at 6.5% P. The 
eutectic temperature was found to be 714° C. and P content 8.38%. Tentative 
diagrams of the liquidus of parts of the Cu-Si-P and Cu-Zn-P systems for Cu-rich 
alloys are given. WLC (2) 

Die-casting. F. A. Livermore. Mechanical World & Engineering Rec- 
ord, Vol. 93, Feb. 24, 1933, pages 165-167. Advantages of die-castings are 
discussed besides the metals used for castings to which brass has been added 
lately. Gating, venting, afd general construction of the die are dealt with. ‘To 
ensure economic production of small die-castings, the minimum wall-thickness and 
minimum hole diameter should be known. Engraving and the casting of screw threads 
and shrouded gear teeth is touched upon. Cr-V steel is preferred as material for 
dies. Dowel-pins and small plain cores are made from tool steel. To facilitate the 
removal of the casting and to protect the die-faces a mixture of graphite, lard-oil, 
and beeswax should be used for lubrication of the die surface. Kz (2) 


Characteristics of Certain Casting Aluminum Alloys, in Relation to Their Chemi- 
cal and Structural Composition. (Sulle caratteristiche di alcune leghe di Al da 
fonderie, in funzione della loro composizione chimica e strutturale.) C. Pansenrr. 
Alluminio, Vol. 1, Sept.-Oct. 1932, pages 279-315. An extended study of 
characteristics and properties of Al alloys of 3 types: (1) high Cu alloys (Cu 
10-20%); (2) high Si alloys (hypereutectic, Si 14-20%); (3) special alloys of Y 
type, and magnalite (Cu 4%, Ni 2%, Mg 1.5%). Their macro- and micro- 
structure, as influenced by method of casting, and heat-treatment, are discussed. 
Then a number of systems, as determined by various authors, are reproduced. Thus, 
diagrams for systems Al-Cu, Al-Mg-Si, Al-Cu-Mg-Si, including special system where 
Mg2Si and CuAlg are present simultaneously, influence of Ni on solubility of Cu 
and MgoSi, and of Fe, and Ti, are reviewed. Methods of heat treatment are d's- 
cussed. Applicability of these alloys in special cases, as in pistons for motors and 
Diesel engines are discussed. AWC (2) 


Directional Properties in Cold-Rolled and Annealed Commercial Bronze. ArtHur 
Puiturs & Cart H. Samans. Metal Stampings, Vol. 5, Oct. 1932, page 
598. Abstract of a paper read befcre the American Institute of Mining & 
Metallurgical Engineers. See Metals & Alloys, Vol. 4, Apr. 1933, page MA 97. 

; MS (2) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Effect of Normalizing on the Grain Structure and Physical Properties of Automobile 
Sheet Stecl Witt1am F. McGarrity & H. V. ANDERSON. Transactions 
American Society for Steel Treating, Vol. 21, Feb. 1933, pages 139-154, 
See Metals & Alloys, Vol. 3, May 1932, page MA 124. WLC (3) 


Relation of Magnetic Properties, Especially of the Coercive Force, to the Structure 
of Alloys and the Development of New Magnetic Alloys. (Uber die Beziehungen dey 
magnetischen Eigenschaften, insbesondere der Koerzitivkraft zum Gefiigeaufbau dey 
Legierungen und die Entwicklung neuartiger Magnetlegierungen.) W. Koster. Die 
Metallbérse, Vol. 22, Sept. 3, 1932, page 1135. See Metals & Alloys 
Vol. 4, Apr. 1933, page MA 99. EF (3) 


On the High Strength Cast Iron. James A. Rapsit & TADAYOSHI Fujrwara, 
Journal Society of Mechanical Engmeers Japan, Vol. 36, Mar. 1933, pages 
177-183. Paper read before the Special Meeting of the Society of Mechanica! 
Engineers at Osaka, Nov. 3, 1932. The authors demonstrate the strength limitation 
of plain cast iron and show that the use of alloys by a special melting process or 
heat treatment will extend the range of composition of cast iron to produce a 
maximum strength. It is indicated that the maximum strength obtainable in plain 
iron is 28-32 kg./mm.2, and it is pointed out that cast iron of a strength from 
35-44 kg./mm.2 can be obtained by methods described. The importance of the 
principal alloying elements (Ni and Cr) for the production of high strength cast 
iron, not only because of the effect upon the physical properties, but also because 
of the modifying characteristics, is shown. Kz (3) 


On the Change of Properties of Die Steels Due to Heat Treatment. 
TAKEJIRO Murakami & Artrsuyosu1 Hatta. Kinzoku no Kenkyu, Vol, 
10, Aug. 1933, pages 331-364.- The change of the transformation points of 6 
commercial die steels, i.e., 1 non-alloyed high C steel (2.31% C), 1 low Cr-high 
C steel (1.91% C, 1.56% Cr), 3 high Cr-high C steels (1.83% C, 12.21% 
Cr; 1.98% C, 12.64% Cr; 2.71% C, 14.35% C), and 1 W-Cr steel (1.59% C, 
1.77% Cr, 8.14% W), has been studied by means of the magnetic analysis and 
differential dilatometric measurement. The measurements were made on | hard- 
ness and the abrasion loss of these steels after several heat treatments under the 
room temperature, and the impact hardness and the impact value at the hizh tem- 
perature; the microstructure of these steels has also been examined. With }oth the 
high C steel and the low Cr-high C steel, the change of transformation points due 


to the cooling rate or the maximum heating temperature is not so mark |, while 
with the high Cr-high C steels and the W-Cr steel, the change is conspicucis. The 
difference of the hardness among these steels in their furnace-cooled cor on is 


slight, but that of the air-cooled state is great, according to the composition of 
the specimen.and the maximum heating temperature. The high Cr-high C stc«ls and 


the W-Cr steel are readily hardened by the air-cooling from above 900°. e high 
Cr-high C steels are markedly hardened after oil-quenched, and the maxim hard- 
ness can be obtained by quenching from 1000°. The hardness of the hig! steel 
after oil-quenching is less than that of the other steels. With the low Cy high C 
steel and the W-Cr steel, the hardness markedly decreases as the quenc! tem- 
perature rises from 900° to 1100°, owing to the increase of the residual austenite, 
These steels with the low hc: dness value show marked increase of hardn i.€., 


‘‘the secondary hardening’’ on tempering. The same phenomenon is obserable in 
the high Cr-high C steels which are oil-quenched from 1150°. The values of the 
hardness measured at several high temperatures and those at room tenicrature 


after being cooled from these temperatures, respectively, show a parallelis:. The 
abrasion loss is small with the specimens having the large value of hardn The 
impact value of these steels tested is generally small, especially with those of the 
oil-quenched, nevertheless it increases as the testing temperature rises. M (3) 


Martensitic Cast tron. (Ueber martensitisches Gusselsen.) R. Hane. Die 
Giesserei, Vol. 19, Nov. 25, 1932, pages 479-480. See Metals & Alloys, 
Vol. 4, July 1933, page MA 206. Ha (3) 

Manufacture and Mechanical Properties of Spring Steels. (La fabrication et les 
proprietes mecaniques des aciers a ressort.) Genie Civil, Vol. 102, Mar. 1933, 
page 238. Abstract of paper by Houdremont & Bennek in Stahl und Eisen, 
See ‘‘Spring Steels,’’ Metals & Alloys, Vol. 4, July 1933, page MA 206. JDG (3) 


Metallurgical Considerations on the Recent Advances in Alloying Technique with 
Special Reference to Special Cast Irons and Steels and Their Future Economic Use 
in Tool, Machine Tool and Machine Construction. (Metallurgische Betrachtungen 
iiber die neueste Entwicklung in der Legierungstechnik unter besonderer Beriicksichtig- 
ung der neuesten Gusseisen- Spezial- Legierungen und Sonderstahle sowie ihrer 
kiinftigen wirtschaftlichsten Anwendungsméglichkeiten im Werkzeug-, Werkzeug- 
maschinen- und Maschinenbau.) J. F. Kesper. Maschinenkonstrukteur-Betriebs- 
technik, Vol. 66, June 10, 1933, pages 77-81. Discussed are: (1) Special 
steels for high temperature service. Mo and W are most effective in improving the 
hot tensile properties of C-Ni and Ni-Cr steels. According to investigations of the 
Witkowitz steel plant a boiler steel with .25% C and .6% Mo shows the follow- 
ing properties: 


at 20° C. 550° C. 
Tensile Strength kg./mm. 2 75% 43% 
Yield Point kg./mm.2 50 41 
Elongation in 100 mm. 14 18 


(2) Special steels: In recent times 1-2% Mo are added to high speed steels, 
thus increasing hardness and promoting uniformity of carbides, higher life of cut- 
ting edge is attained. Steels with .20-40% Mo are used for rolling mill rolls, 
other Mo steels for automobile valves and other automobile parts, rods in airplanes 
(good welding properties), Cr-Mo steels for barrels of high speed fire arms, 

ball bearings, Mn-Mo steels for rails and locomotive tires. (3) Special cast steels 

irons: Mo has successfully been used in cast steel. A steel with .25-.35% C, 
.96-1.25% Mn and .25-35% Mo, for instance, shows the following properties after 
quenching in water from 870° C. and annealing at 675° C: T.S.: 70 kg./mm.2, 
Y.P.: 53 kg./mm.2 reduction of area: 60.5%, elongation in 50 mm.: 26%, 
fatigue limit: 36.5 kg./mm.2 upon air hardening steel with 1.35% Mn, .35% Mo, 
.60% Cr and 1.15% Ni attains values which steels of other composition attain only 
upon oil or water hardening. For instance: T.S.: 80 kg./mm.2, Y.P.: 60 
kg./mm.2, reduction of area: 40%, elongation in 50 mm.: 20%. Mo brings about 
similar improvements of the mechanical properties of cast iron. GN (3) 


Effect of Hot Rolling and Final Treating Temperature on Strength and Structure. 
(Hallfasthetsegenskapernas och strukturens beroende av varmbearbetningsgraden och 
slutvalsnings-temperaturen.) K1ias-Er1x JoHAnsson. Jernkontorets Annaler, 
Vol. 117, June 1933, pages 288-322. As a result of the survey it is con- 
cluded that the breaking limit and Brinell hardness are only slightly affected, 
while the proportivnality and elastic limits are greatly changed. A final working tem- 
perature near the Arg point usually gives the best mechanical properties. While & 
high working temperature (1200° C.) has greater influence, it is seldom used in 
practice. The stretching limit is raised considerably when a low temperature is 
used. A high degree of working usually gives a finer grain structure but the me- 
chanical properties are but little affected above the Arg point. Below this point, 
reerystallization may take place and quality may be sacrificed. With regard to 
steels, the literature gives no clear cut information. 30 references. | HCD (3) 

Iron or Permailoy? K. V. Gricorov. Journal tekhnicheskoj fiziki, Vol. 2, 
June 1932, pages 21-24 (In Russian). After a survey of recent data oD 
magnetic properties of permalloy and of purest electrolytic iron, the advantages of 
the ‘latter are pointed out, and the necessity of the study of methods of com- 
mercial production of pure iron is stressed. LI (3) 
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“We've got our machining problem licked 
with this gear steel” 


Macuasiury in gear steel is a 
subject to which Bethlehem metallur- 
gists have devoted intensive effort. No 
stone is left unturned in the endeavor 
to increase the number of ‘‘gears per 


grind’’ on the generator. To many 
users of Bethlehem Nickel-Molybde- 
num Gear Steel the development work 
that we have carried out along these 
lines has brought gratifying results. 


If you are looking for improved 
machinability in gear steel, we are 
in position to cite facts and figures 
worthy of your serious consideration. 


Bethlehem Steel Company, Bethlehem, Pa. 


BETHLEHEM je ALLOY STEELS 
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Unretouched photo Arrows point to Tilium-G flux wheel and wire guide 


ILLIUM-G 


successfully handles 


Phosphoric Acid 


on soldering operation 


A MACHINE for soldering wires 
to “B” battery cells (shown 
above) is located in the Burgess 
Battery Company’s Freeport, 
Illinois, plant. 

The flux wheel and wire guide 
(indicated by arrows) are made 
of Illium-G. The flux wheel re- 
volves continuously in a bath of 
phosphoric acid and applies this acid to the wire and sides of 
the cells as they pass by. The wire, wet with the acid is dragged 
over the wire guide. The solder wheel on the right completes the 
operation. Radiation from the solder pot aggravates the corro- 
sive conditions surrounding the flux wheel and wire guide. 





This Illium-G flux wheel has operated four months without 
attention in contrast to steel wheels which lasted only about 10 
days. The Illium-G wire guide has been in service three months, 
as compared to a service life of ten days for steel guides. 

And now, after months of operation, the Illium-G wheel and 
guide are still in excellent condition. They are discolored slightly, 
but show little evidence of corrosion. 


Similar to this are many types of equipment used in operations 
or processes not strictly chemical in nature—but which have 
certain parts subject to corrosive conditions. Selection of Llium- 
G corrosion-resistant alloy for these parts is often reflected in 
the successful operation of the entire machine. 


WRITE TO US 


If you have equipment subjected in whole or in part to corrosive 
conditions, we are glad to offer our experience and facilities in 
helping you to a satisfactory solution. Just send us a sample or 
sketch of the part, describe the conditions involved and we'll 
give you our recommendations. 


ee 


‘BURGESS-PARR COMPANY 


DIVISION OF C.F BURGESS LABORATORIES INC. j 
MOLINE, ILLINOIS 
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CORROSION, EROSION, OXIDATION, 
PASSIVITY & PROTECTION (4) 


Resistance of Materials Used in Boiler Construction. Investigation on Cause of Fail- 
ures in Water Tube Boiler Plates (Une Etude d’Ensemble sur la Résistance des Matér- 
iaux a Employer dans la Construction des Chaudiéres. Recherche des Causes d’ Accidents 
des Toles de Chaudiéres Aquatubulaires) G. Paris. Chaleur & Industrie, Vol. 12, 
July 1932, pages 475-478. (1) Aging: When a coid worked steel plate remains 
a long time at room temperature, its impact resistance decreases in consequence 
of aging effect. In such a brittle plate a crystalline orientation can be observed 
Aging is hastened by heating at about 200° C. Annealing at 900°-950° ¢ 
presses the effect of cold working and aging can then occur. (2) Caustic br 
ness: when alkali water is used intercrystalline fractures are frequently noted 
rivets, the metal remaining quite sound close to the fractures. Explanations civen 
for such failures are still contradictory. A high concentration of soda can be ob 
tained in some capillary spaces in boilers under alternating expansion stresses 
Sometimes even solid soda can be seen in such spaces. Fracture would then be 
due to corrosion of iron in those spots. It is possible to neutralize harmful effect 
of alkali water by suitable Na-sulphate additions. (3) Aspect of plate fractures 
with elongation and reduction of area do not appear in water tube boiler plate. 
Fractures without clongation are always localized near a weakened section: rivet 
hole, ete. . . . They have all the same aspect: they begin by capillary fissures 
which under stress, tend to open. Boiler plates can also be corroded by oxygen dis- 
solved in water. Metal so attacked shows deep localized pin holes. (4) Macro- 
graphic aspect of plates. The macrographic study gives useful indications on thy 
segregation but does not explain the causes of failures. (5) Micrographic aspect 
of plates. The micrographic study can show the grain size, laminated pearlit, 
layers, recrystallization, intererystalline fractures, inclusions, etc. FR (4) 

The Wear of Cast Iron. F. K. Nearu. Foundry Trade Journal, Vo g 
Mar. 23, 1933, pages 203-205. Summary of published work on this qu "1 
enables us to classify effect on wear of Mn, S, P, etc., of work hardeni: 
of annealing. The testing methods include rotating ring test, brake-shoi 
blunt drill test, abrasion test, ete. ov 

Electrochemical Corrosion and Its Prevention (Die elektrochemische Korrosion und 
ihre Bekampfung). Kurt Niep. Oberflichentechnik, Vol. 9, Dec. 20, 2 
pages 253-255. Corrosion is, in majority of cases due to electroci 
processes. Nature of this process consisting in precipitation of a noble m ly 
a less noble metal (in potential series) from its solution is explained 
means to suppress local currents due to such local elements and thus to es 
corrosion are reviewed and several patented processes described. 1) 

The Surface Film Theory of Passivity of Metals and Its Experimental Foundation 
(Die Bedeckungstheorie der Passivitat der Metalle und ihre experimentelic Be- 
griindung) W. J. Mirrer. Verlag Chemie, Berlin, 1933. Paper, 6x? , 
102 pages. Price 6 RM. Passivity by the formation of surface films 
sidered to follow naturally from the laws of Faraday, Ohm and Hittorf, 

Nernst’s theory of metal potentials. Many examples are cited and curves el 
showing rate of formation of films in accordance with physicochemical law 


up 


H. W. Gillett -B- 
Unexpected Corrosion of a Steam Turbine (Unerwartete Korrosion an einer Dampf- 
turbine) Kirst. Die Wdarme, Vol. 56, Jan. 7, 1933, page 12. | nes 


which are in continuous use exhibit corrosion defects to a lesser extent tha: ose 


idle each day for a couple of hours. Not only the blades but also the guid ee] 
of a tapped counter-pressure turbine showed severe corrosion attacks, whi ere 
traced to a stand-by valve for overload. This valve was not sufficiently ht. 
Steam leaked into the turbine and condensed on the cold interior walls : ng 
in corrosion effects. Even the labyrinth stuffing box was corroded. \\ 1) 





RYERSON 
SPECIALIZING 
on the FINER 
STEELS 


Your competitors are burning the midnight oil econo- 
mizing—improving their products. So are you! And it is 
the newer, finer steels that are accomplishing miracles. 
The new stainless steels, high manganese alloys, new 
process tool steels, special accuracy bars, etc., etc.—these 
and many others are responsible. 

For this reason the Ryerson Special Steel Divisions are 
working overtime helping manufacturers whenever the 
problem of steel arises. We have an experienced group 
of special steel men awaiting your beck and call, and we 
hope you will take full advantage of this most important 
service. 

Write for the Ryerson Steel Book, guide to the most 
complete stocks ready for immediate shipment. 


JOSEPH T. RYERSON & SON, INC. 


PLANTS AT: Chicago - Milwaukee - St. Louis - Cincinnati 
Detroit - Cleveland - Buffalo - Boston - Philadelphia - Jersey City 
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Contribution to the Study of Destruction Process of Gray Cast Iron by Acids. 
(Contribution a I’Etude du Processus de Destruction de fa Fonte grise par les 
Acides.) L. F. Grrarpet & Tsou-Ren-Kovu. Bulletin de Il’ Association 
Technique de Fonderie, Vol. 6, July 1932, pages 290-322. Paper before 
World Foundry Convention, Paris, 1932. Authors have studied behavior of gray 
east Fe in usual concentrated or normally diluted acids. They have first qualita- 
tively determined this action by following various stages with help of microscopy 
(166 micrographs are given). This study has shown that corrosion is carried out 
by elementary cells which are formed between constituents and especially by the 
following cells: (1) Graphite-acid considered—ferrite/pearlite; (2) FegP-acid con- 
sidered—ferrite/pearlite. The action of each one is variable according to the con- 
ditions and can even be suppressed. Having noted the existing cells and their 
spontaneous evolution, authors have studied effect of additions which were sup- 
posed to act either on anodic or cathodic surfaces or on the escape of H bubbles 
and therefore were able to modify the functioning of cells: The following additions 
were made to the acids studied (1) matters increasing the tension of H_ evolving. 
(They lessen corrosion but have little effect with HNOs which does not produce 
H.) (2) Ions rendering the metal more ‘‘noble’’ (rate of corrosion is, at the 
beginning, greater than with the acid without additions but decreases as the depth 
of the protective coating formed increases). (3) Matters increasing the viscosity 
of the liquid (Inereasing viscosity by means of glycerine reduces the corrosion 
rate, however, with HNOs, phosphide eutectic is strongly attacked owing to ac- 
tivity of FegP-aeid-pearlite cell). (4) Oxidizing matters which suppress the H 
evolving, i.e. depolarizing matters (they increase the e.m.f. of the graphite-acid- 
matrix cell accentuating its local action. With phosphoric acid, there is no cell 
formed with graphite, but the cell phosphide eutectic-phosphoric acid-pearlite pos- 
sesses an appreciable e.m.f. and the eutectic acts as cathode like graphite in 
other cases). (5) Colloidal matters (corrosion process remains the same but cor- 
rosion rate is more or less decreased). The second part of the paper deals with 


the quantitative study of destruction of cast iron by normal acids and gives, in 
each case, the dissolution rate as a function of time. Results, graphically recorded, 
agree with micrography. In the third part, authors have studied effects of struc- 
tural changes—produced by varying heat treatments—on the corresion rate. (Two 
kil f cast iron, one with coarse and the other with fine graphite, were studied). 
Gel conclusions are as follows: (1) Any structural change which increases the 
nun of elementary cells increases the corrosion rate. (2) Any structural change 
res if from the modification of one or more constituents becoming more reac- 
tis ‘reases the corrosion rate. FR (4) 

Rapid Erosion Tests Clarify Wear of Metals. T. F. Hencstrenrerc. Steel, 
Vi 1, Oct. 17, 1932, pages 21-23. An accelerated erosion test is described 
for iparing the erosion-resisting properties of various steels. Test pieces are in- 
se! into the rim of an impeller disk which rotates at from 10,000 to 20,000 
ry while the test pieces strike continuous jets of water twice each revolution. 
A minutes of this test produce erosion effects equal to several years of average 
ser) In general, erosion increases with speed of rotation and differences between 
ind ial steels become more marked as speed increases. JN (4) 


Electrochemical Theory of the Corrosion of Metals. (Généralisation de la théorie 
électrochimique de la corrosion des métaux.) E. Herzoc & G. CHAUDRON. 


Ch ct Industrie, Vol. 27, Special Number, March 1932, pages 351-359. 

Show analogies between function of piles and corrosion of metals. All methods per- 
mit iction of piles, either cathodic or anodic polarization; a H overvoltage may 
he 1 to protect the metals. Pure metals are not necessarily the ones attacked 
least Iron and certain light alloys may be protected by certain additions of other 
ele 31. references. MAB (4) 
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In Alloy Metal Fields 


Insist upon USS Srain-ess Steel Sheets — produced 

in a number of grades and finishes, and adapted to a 

wide range of applications. Write for literature and 

full information on the following alloys— 

USS Curomium-NIcKEL Steels, Austenitic: 18-8; 18-12; 25-12 
USS Curomium-ALLoy Steels, Ferritic: 12; 17; 27 


L SSC hromium-Nickel Alloy Steels produced under licenses af Chemt- 
Cai Foundation, Inc., New York; and Fried. Krupp A. G. of Germany. 





_ Company manufactures a full line of Galvanized Sheets, Galvanneaied Sheets, 
aheae AN Black Sheets, Keystone Rust Formed Roofing and Siding Products, Auto- 
Bio ‘ng Copper Steel Sheets, Apollo Best mobile Sheets, Special Sheets, Tin and Terne 

™ Galvanized Sheets, Heavy -Coated Plates, etc. Write for further information. 








AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 











There goes that 
blankety-blank-! 


If all the expletives* that are used when 
Old Man Corrosion takes a final whack at 
a piece of equipment were gathered to- 
gether in one place, there would be some 
choice bits that probably some of you have 
never heard before. 

And while this same O.M.C. may increase 
the vocabulary along certain lines, yet at 
the same time he is taking plenty toll for 
the education. 

Defeating Corrosion isn't just a question 
of "looking it up in the book." There is 
something new always popping up—both in 
Corrosion's antics and combating them. 

It has been our business for 21 years to 
find ways and means of defeating Cor- 
rosion in its myriad forms. We have found 
out a lot about it, but it has been an end- 
less quest. Even all through the well-known 
and late, but not lamented, depression, the 
Research Laboratory has had the same per- 
sonnel, and has actually spent more money 
in developing alloys to solve the corrosion 
problems presented by the Process Indus- 
tries. 

That we have been successful in many 
cases is attested by the fact that the Alloy 
Steel Foundry is working, and has been for 
six months, to its full capacity. 

Acid and Alkali-Resisting Alloy Steels as 
made by The Duriron Company, are being 
used more and more. They are reducing 
costs, saving money, time and labor in some- 
body's plant every day. Why not write and 
find out if they'll do as much for you? You 
will be under no obligation, and it might be 
the answer to your prayer. 


*Synonym for cuss-words. 


& 
The DURIRON COMPANY, Inc. 


432 N. FINDLAY STREET DAYTON, OHIO 
Manufacturers of Corrosion-Resisting 


DURIRON DURCO ALLOY STEELS DURIMET 
DURICHLOR ALCUMITE 
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THE IDES of MARCH™ 


ay ARMCO. 
NLESS STEELS 











To the ancient Roman 
the ‘“‘Ides of March’’ meant 
an auspicious time for adventure, conquest, and the 
adoption of new public policies. This same period in 
these modern times also can be a favorable time for 
you to embark with ARMCO STAINLESS STEEL 
ALLOYS ... whether you are thinking of a more 
durable and economical metal for use in your own 
equipment, or a lastingly attractive metal for prod- 
ucts that must be sold at a profit. ARMCO 
STAINLESS STEELS are extremely high in corrosion 
resistance, as you might expect; yet they are also 
comparatively easy to fabricate and weld. Look 
into these improved chromium alloys. You will be 
well repaid for the time required to write to us and 
sketch your individual problem. 


ce 


THE AMERICAN ROLLING MILL COMPANY 


Executive Offices: 


Middletown, Ohio 


Made to Highest 
Metallurgical 
Standards. 
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External Corrosion and Erosion of Boilers Caused by Leakage. E. Incuaw. 
Mechanical World & Engineering Record, Vol. 93, Mar. 10, 1933, pages 
238-239. A leak at a part covered by brickwork is prone to cause extensive 
wasting, because the porous brickwork readily absorbs moisture and favors external 
corrosion. The amount of brickwork bearing against plates should be reduced to 
the minimum. Mending of different kinds of leaks is discussed. Wasting caused 
by leakage is mostly the result of chemical action and only occasionally caused 


by mechanical action. Kz (4) 
Modern Ways of Rust-Proofing Steel. A. C. Jezens. Engineering Progress, 
Vol. 13, Oct. 1932, pages 220-221. Of the total world output of 1766 


million tons of metal between 1890 and 1923, 718 million tons have already been 
annihilated by rust. Brief summary of methods including paint, alloying, ‘‘Par- 


kerizing,’’ ‘‘Atrament,’’ ‘‘Nasteco,’’ ‘‘Tornesit,’’ ‘‘Herolith,’’ and ‘‘Ferroplatin.’’ 
RHP (4) 

Anodic Process Prevents Corrosion. Rozert Jounson. Electrical West, Vol. 
70, May 1, 1933, pages 158-159. Boeing Airplane Co., Seattle, Wash., 


treats all duralumin and Al parts of aeroplanes by anodic oxidation. Parts to be 
treated, acting as the anode, are suspended in a bath of 3% CrOg solution, 
which is agitated by air during the process. Cu conductors suspended in the bot- 
tom of the tanks are the cathodes. Temperature of the bath is maintained at 
102° F. + 2°. Ywitage of current is raised from 0-40 volts during a 15-min. 
period. It is left at 40 volts for 35 min. then, in the next 10 min., it is raised 
to 50 volts, where it remains for the last 5 min. of the process. Coating is par- 
ticularly resistant to corrosion and causes a closer adherence of paint. All steel 
parts are Cd plated. MS (4) 

Steel without Rust. Joun Jounston. Scientific Monthly, Dec. 1932, pages 


554-556. A popular treatment is given the losses due to rusting of steel, 
their prevention by surface coating and the new stainless steel alloys. The structure 
characteristics upon which the rustless property is based are described. Ha (4) 


Metallurgy of Engine Valve Steels. J. R. Hanprortu. Heat Treati) - 
Forging, Vol. 18, Oct. 1932, pages 583-587; Nov. 1932, pages 638-641 
From paper read before the Iron & Steel Institute. See Metals & Alloy 
4, Apr. 1933, page MA 103. MS (4) 
Experience Gained on Low Pressure Turbine Blades In the Klingenberg Power 
Plant (Erfahrungen mit Niederdruckturbinen-Beschauflung im Kraftwerk Klingenbetg) 
Fr. Gropp & W. Exvricn. Elektrizitatswirtschaft, Vol. 31, Sept. 30, 932 


pages 413-415. Further investigations and experiences on the most su le 
material for turbine blading are presented. (See also Elektrizitatswirt t, 
Vol. 30, Oct. 1931, pages 589-592.) VSM steel shows erosion whi ill 
lead to failure after 50,000 hrs. in operation if the straight line course cor res, 
The calculation is based on the assumption of a critical depth of 10 m lhe 
Ni brass shows only a slight increase of wear. The Krupp steel WF 1( the 


analysis of which is corrected as follows: 14.85 Cr, 12.75 Ni, 1.85 W, 
Fe, 0.55 C, 1.6 Si, 0.85 Mn, 0.01 P, 0.01 S, shows like the rest of 
terials employed a rather sudden increase of erosion which however start 


paratively late, i.e. not before about 4000 hrs. The writers hold that a ly 
polished surface displays great resistance towards erosion which however pri Ses 
at a rapid rate due to the roughening of the surface. The Mn steel si on 
V5M show less pronounced erosion effects. But this is probably due to | eSS 
exposed location in the turbine. Checking on V5M turbive blades in a her 
power plant leads to the conclusion that stronger profiles must be applied sides 
proper selection of material with the aim of resisting wear by water. } 4) 

Corrosion in Steel Chimneys. J. S. Ganver. Mechanical World & i- 
neering Record, Vol. 92, Sept. 23, 1932, pages 291-292. With m 
methods of heat recovery, and the consequent cooling of chimney gases, t is 
an increased tendency for aqueous and other vapors to condense within the th 
of the smoke stack and cause corrosion. Although painting with corrosion-r ng 
paint may not seem feasible, it has been done successfully with emulsified a t 


In order to conserve the residual heat in the gases, a stack can be lined with 
concrete, a wire mesh attached to the steelwork being used as a support. Kz (4) 

Weathered Steel Resists Corrosion. F. G. Martin. Metal Progress, Vo\. 23, 
Apr. 1933, page 48-49. The carrying of cargo oil and sea water alternately 
in the double bottom tanks on British ships ‘s referred to. The oil cargo was 
thought to be beneficial to the tank material for years, but recently a bad type 
of corrosion is evident from which grease or paint provide little protection. Mont- 
gomery’s explanation of this corrosion is thought the most likely. It is, that ship- 
yards which formerly stocked ship plates for some time prior to use now order 
them only as required and no opportunity for weathering with consequent detach- 
ment of mill scale is provided. Hidden moisture does corrosive work. WLC (4) 

The Influence of Traces of a Salt of Tin in Acid Solution on the Rate of Corro- 
sion of Mild Steel. T. N. Morris & J. M. Bryan. Transactions Faraday 
Society, Vol. 29, Feb. 1933, pages 395-399. A metallic impurity of high 
over-voltage would if deposited on its surface have an inhibiting action on the 
corrosion of Fe by an acid. This effect is demonstrated. Paper deals (1) with 
effect on rate of corrosion of steel by a solution containing 5 g./l. of citric acid 
tegether with a varying amount of Sn as Sn citrate, and (2) with effect of vary- 
ing H-ion concentration of solution of citric acid by means of sodium citrate, 
amount of Sn in a given volume remaining constant (4 mg./l.). Very small 
amounts of Sn have a powerful effect on corrosion, 2 parts per million being suf- 
ficient to reduce the rate by nearly one-half. Succeeding increments of Sn do not 
exert a corresponding inhibition, a form of behavior which seems to be character- 
istic of inhibitors. Inhibitors act most efficiently where there is evolution of H 
as bubbles. They do not oppose to the same extent the type of corrosion in which 
the H passes directly into solution. PRK + WAT (4) 

Soil Corrosion of Pipe Lines. K. H. Locan. Gas Engineer, Vol. 57, May 
1932, pages 255-259. Details on tests on soils of varying corrosive proper- 
ties. All essential inforimation can be found in Research Paper No. 363, U. 5&. 
Bureau of Standards. WH (4) 

Some Observations On the Corrosion of Lead. A. H. Loveress, T. A. 5. 
Davie & W. Wricut. Journal Royal Technical College, Vol. 3, Jan. 1933, 
pages 57-64. Rate of corrosion of unstressed lead at 50° C. with H2S0,4 
increases as concentration of acid increases from 30 to 96.5% and depends on 
echerence of film of lead sulphate formed by initial attack. Corrosion at higher 
temperatures up to 200° C. depends on concentration of acid, attack at concen- 
trations below 93% being more marked at low temperatures, while with over 93% 
it is greater at high temperatures. Influence of stress up to 200 lIbs./in.2 accel- 
erates attack and is most noticeable when stresses exceed 100 Ibs./in.2, lead 
sulphate film showing numerous cracks. Corrosion with HCl at 15° and 100° C. 
and with concentrations up to 40% shows a distinct relationship between solu- 
bility of lead chloride in the HCl solutions. JWD (4) 

Corrosion of Cast tron Pipes Installed in 1885 (Zerstérung an Gussrohren der 
Nirnbergerursprungleitung von 1885) F. Krauss. Gesundheitsingenieur, Vol. 
55,. Feb. 20, 1932, pages 103-105. Investigations into failure of municipal 
pipe lines disclosed that local conditions of soil, particularly its high contents m 
sulphates and sulphides are responsible for the heavy corrosion pittings besides 
the occasionally high ground water level, which promotes electrolytic reactions. and 
injuries on the outside asphalt coating. The corrosion attack started exclusively 
from the outside. The defective parts of the line were replaced by centrifugaliy 
cast concrete tubes provided with an external bitumen shell. EF (4) 

Anodic Polarization of Aluminum and Its Alloys as a Protection Against Corre 
sion. V. Kroentc & I. Kasaxov. Tevetnuie Metallui, No. 4, Apt. 1932, 
pages 505-512. (In Russian. ) Description is given of the anodic polarization 
methods used in Central Aero-Hydrodynamic Institute (Moskow). Some experiments 
showed that anodic polarization increases considerably the resistance of Al and 
duralumin to corrosion in sea-water. BND (4) 
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ELEPHANT BRAND 
Phosphorized Anti-Friction Metal 


A superior lining metal to be used in the same 
manner as Babbitt metal for heavy pressure and 
high speed. 


Hardenings 


For the purpose of purifying and improving the 
qualities of Brass and composition metals, we offer 
these Alloys, small quantities of which added to 
such old metals will have an important effect in 
producing sound castings. 


Hardening No. 1 


Contains about 4 per cent. Phosphorus, 50 per cent. 
Tin, and balance Copper. For use in place of 
Phosphor Tin. 


Hardening No. 2 


Contains about 7 per cent. Phosphorus, 10 per cent. 
of Tin, and balance Copper. For use in cases where 
it is not desirable to materially increase the pro- 
portion of Tin. 


Phosphor-Copper 


Contains about 7% per cent. Phosphorus. 





Prices quoted on application 


Elephant 
Phosphor 


THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington St. Philadelphia, Pa. 























Theory of Passivity Phenomena XVIII. On Discontinuities During Anodic Passifi- 
catlon (Zur Theorie der Passivitatserscheinungen XVIII. Uber Schwankungserschein- 
ungen bei anodischer Passivierung) Worr JoHANNes Miter. Akademie der 
Wissenschaften in Wien, Mathematisch-Naturwissenschaftliche Klasse, 
Abt. I’ b, Chemie, Vol. 142, No. 1/2, 1933, pages 26-37. Paper presented 
before the Society on Feb. 9, 1933, communicates experimental results on the 
passifying of Cu in saturated CuSO, solutions, Fe in 0.996 N HoSO4 and 1 N 
NagS0,4 solutions, and Pb in battery acid. When plotting the covering or film 
coating function H + iL of the equation correlating the areal film development to 
time, a linear course was established in most cases, which result is in accordance 
with the experimenter’s basic assumption concerning a constant film thickness § 
during the passifieation process. In some cases, this linear course was absent. This 
phenomenon is ascribed to a change in the thickness of the film during the passi- 
fieation process. A flat ‘‘curve’’ corresponds to a small film thickness and a steep 
curve to a larger one. These results also shed some light upon fluctuations of the 
passification times which depend on the film thickness. The practical advantage of 
the discussed method of determining passifying effects is that the constants of 
the previously derived formulae can be established with appreciable accuracy. The 
experiments showed that passification laws hold true only within certain statistical 
ranges and that in case of passification determinations a great number of experi- 
ments are required. WH (4) 

Peculiar Corrosion Attacks on Inside of Lead Sheaths for Long Distance Cables 
(Eigenartige Korrosionen auf der Innenselte der Mantel von Fernsprechkabeln) 
O. Harunet & H. Kuiewe. Elektrische Nachrichten Technik, Vol. 8, Nov. 
1932, pages 407-411; Dec. 1932, page 502. Lead oxide and peroxide and 
small amounts of Pb chloride were found as corrosion products in the pits on the 
inside of cable lead coverings and basic Cu carbonate on the Cu conductor. The 
outside of the Pb was in perfect condition. A new type of corrosion attack was 
established ascribed to an electrolysis between the Cu conductor and Pb sheath. 
The necessary quantity of moisture is evaluated. Metallographic investigations 
Yielded a crystal growth up to 8 times of the erystal size of freshly made cable 
sheaths. The crystal size proved to be the larger the heavier the corrosion attack 
indicating the presence of minute cracks, intercrystalline embrittlement and a slow 
fate penetration of moisture which drastically cuts down the insulation properties 
of paper and permits the oceurrence of electrolysis. A note is appended referring 
to the same type of corrosion also detected recently in the fields of heavy current 
technique referring to a d.c. cable of 220 volts provided with a jute serving, steel 
Wire spiral and lead sheath. This cable failed in service after 30 years. WH (4) 

Rust Preventers and Slushing Materials. E. E. Haris. American Machinist, 
ze 76, Apr. 14, 1932, pages 491-493. Deals with temporary rust preven- 
Paraffin, cellulose lacquer, spirit varnish, oil drying varnish, non-drying oil var- 
nish, light mineral oil, medium mineral oil, heavy mineral oil, thin mineral jelly, 

mineral jelly, lanolin, lanolin mixture 1, lanolin mixture 2, soluble oil. 
results are given for 1, 7, 21, and 28 days, exposure in atmosphere. Lanolin 
1 and 2 are the only coatings unaffected after 28 days. Cu and brass 
samples similarly treated were exposed under humidified conditions. Several coatings 
Were unaffected at the end of 100 days. RHP (4) 
antalum as Material for Laboratory Apparatus (Tantal als Werkstoff fiir Labora- 
te) I. Koppen. Die Naturwissenschaften, Vol. 20, Dec. 9, 1932, 
page 910. Ta displays properties similar to Pt. Ta withstands diluted oxidiz- 
tm and non-oxidizing acids, but is attacked by cone. HNO, and H2S0,q at 
50° C. as well as be alkalies, HF diluted or concentrated, molten alkaline hy- 
and carbonates. Cu, Zn, Ni, Co, Ag, Au and Cd could be electro-deposited 
Wantitatively on Ta electrodes in acid, ammonia or cyanide solutions. No suit- 
able electrolyte 


in could be found for Sn. After 150 electrolyses alternately made 
tow Cu and ammonia Ni solutions, the weight loss of the Ta cathode amounted 
only 0.02%, EF (4) 


. Discusses cleaning methods. Iron and steel test pieces were dipped in 





STRUCTURE OF METALS & ALLOYS (5) 
Metallography & Macrography (5a) 


Movie of Metals at High Heat. Bruce A. Rocers & LeLanp R. vAN WERT. 


Metal Progress, Vol. 23, Feb. 1933, page 46. The method used in obtain- 
ing the movie ‘‘Surface Changes in Metals at High Temperatures’’ consisted of 3 
modifications of ordinary photomicrographic methods. The sample was placed in a 
miniature electric furnace mounted on the stage and watched through a fused silica 
window. A motion picture camera without the lens was mounted in place of the 
camera box. A prism was placed between microscope and camera, permitting visual 
observation and photography. Water cooling was used on the outer shell of. the fur- 
nace and H introduced for the prevention of oxidation. Magnification was 30 diam- 
eters. A half tone shows the layout. Sections of film show the Ag transformation 
sweeping over a piece of Armco ingot Fe. WLC (5a) 

Veining in Ferrite (Der Aederungsbestandstell im Ferrit) H,. Hanemann, 
A. Scuraver & W. TANGERDING. Archiv fiir das Eisenhiittenwesen, Vol. 
6, June 1933, pages 567-570. Etching with sodium picrate and with Hg appeared 
to indicate the absence of iron carbide, nitride, or oxide in the veins. It was 
concluded veining through the juxtaposition of ferrite platelets differing in orienta- 
tion and from the presence of traces of impurities. SE (5a) 


Relation of Phosphorus to Copper and Silver. 1! (Ueber das Verhalten des 
Phosphorus zu Kupfer und Silber. 1) K. W. Froeniicu. Mitteilungen des 
Forschungsinstituts und Probieramts fiir Edelmetalle, Vol. 6, Nov. 1932, 
pages 69-74. Ternary system Ag-Cu-P was closely investigated in order to 
elucidate influence of P on Ag-Cu alloys where it is used as deoxidation agent and, 
sometimes has injurious results. Systems Cu-P and Ag-P are investigated first, 
CugP and AgPs are formed, eutectic point for Cu is at 707° C. with a content 
of 8.8% P, and for Ag at 877°-879° C. with about 0.96-1% P. If P is added to 
an Ag-Cu melt CugP is formed but no AgPs as long as there is still free Cu. Melt 
can therefore be considered as a binary system Ag-Cug P. Melting diagram of this 
alloy has eutectic point at 796° C. with 46.2% Ag and 53.8% Cug P; this melt 
is extremely viscous, almost like tar. Conditions are more complicated in a melt 
where one constituent is present in excess, a ternary eutectic is then formed at 
646° C. containing 17.9% Ag, 30.4% Cu as metal and 51.7% Cug P (= 7.2% 
P). These results are applied for the explanation of certain defects in Ag sheet 
as used in the manufacture of jewelry; the micrographic structure shows irregularities 
which are due to improper treatment while still red hot. Ha (5a) 


Secondary Hardness In High Speed Steel (Die Anlassharte der Schnellarbeits- 
stahle) W. Errenper, H. Kiinar & H. Cornetius. Archiv fiir das 
Eisenhiittenwesen, Vol. 6, June 1933, pages 563-566. By means of hard- 
ness, magnetic, and dilatometric tests on high speed steeis and similar lower carbon 
alloys renewed evidence was obtained that secondary hardness in high speed steel 
is due to the breakdown of retained austenite to martensite during tempering. The 
increase in hardness of the lower carbon alloys on tempering was attributed to 
precipitation hardening. SE (5a) 


Quenching Diagrams of the lron-Carbon Alloys (Das Hartungsschaubild der Elisen- 
Kohlenstoff-Legierungen) H. Esser, W. E1rrenpver & E. Spenvt. Archiv fiir 
das Eisenhiittenwesen, Vol. 6, Mar. 1933, pages 389-393. The magnetic 
as well as the thermal critical points during hardening were determined in gas 
quenching thin wires of pure iron-carbon alloys..Cooling rates from 100-15,000° 
C./sec. were obtained. Curves show the temperature ranges of the Ar’ and Ar” 
points as influenced by cooling rate and carbon content. In eutectoid steel a 
critical cooling rate of about 150° C./sec. was required to give the Ar” point. 
In hypo and hyper eutectoid steels higher critical cooling rates were needed, about 
350° C./sec. in a 0.20% C alloy, and 450° C./sec. in a 1.5% C alloy. The 
temperature of the Ar” point was lowered with increasing carbon content from 
about 400° C. for the 0.2% C alloy to about 75° C. in the 1.5% C alloy. 

SE (5a) 

Microstructural Studies at Temperatures Up to 1100°C. (Gefiigeuntersuchung bel 
Temperaturen bis 1100°.) H. Esser & H. Cornetius. Stahl und Eisen, 
Vol. 53, May 18, 1933, pages 532-535. An apparatus is illustrated whereby 
the structure of a polished and etched metal specimen can be examined while it is 
heated in a vacuum of 0.0001 mm., up to 1100° C., and photographed during 
the course of any structural transformations; 15 micrographs/min. can be taken. 
Observations are described of the q-+y transformation of pure iron and carbon steel; 
the transformation of retained austenite to martensite in a quenched 2% C, 2% 
Mn steel; and the graphitization of white cast iron. The solubility of oxygen in 
electrolytic iron did not noticeably increase on heating to 1100° C. SE (5a) 


Equilibrium FeO +- Niz>NiO + Fe in the Melt (Das Gleichgewicht FeO +- 
NIz>NiO +- Fe in Schmelzfluss) W. Janper & Hans Senr. Zeitschrift fiir 
anorganische und allgemeine Chemie, Vol. 210, Feb. 1933, pages 316-324. 
Applying the mass law to the equilibria between Fe and Ni between 1500° and 
1800° C. certain discrepancies in the measured and calculated constants are ob- 
served which are too large to be attributed to errors. They can be explained by 
assuming that the constants change with temperature; this seems to be confirmed 
by the measurement that the solubility of both metals together was 0.1% at 1560° 
and 0.5% at 1790° C. Ha (5a) 


Rate of Transformation in Solid Steel (Geschwindigkeit von Umwandlungen im 


festen Stahl) E. C. Barn. Archiv fiir das Eisenhiittenwesen, Vol. 7, July 
1933, pages 41-47. See ‘‘On the Rates of Reactions in Solid Steel,’”’ Metals 
& Alloys, Vol. 4, May 1933, page MA 140. SE (5a) 


The Transparency of Sulphide and Oxide Inclusions in Steel (Om genomskinlighet 
hos sulfid- och oxidslagger i stal) C. Benepicxs & H. Léroguist. Jernkon- 
torets Annaler, Vol. 116, Sept. 1933, pages 443-457. In microphotographs 
of oxide or sulphide slag inclusions, certain series of parallel lines are sometimes 
observed. These are shown to be due to interference phenomena on transparent wedge 
shaped slabs. By measuring the distazwes between the lines the refractive index may 
be calculated. For light of wave-length 0.53y, the value of » for (Fe, Mn) 0 was 
found to be 2.1 + 0.1 and for MnS, 2.4. HCD (5a) 


Kinetics of Crystallization Phenomena (Zur Kinetik von Kristallisationsvorgangen) 
v. Gorter & G. Sacus. Zeitschrift fiir Physik, Vol. 77, 1932, pages 281- 
286. The crystallization theory of Tammann, namely that crystal nuclei origi- 
nate in a melt according to statistical laws, is applied also to the crystallization 
of undercooled liquids and to the re-crystallization of worked metals; the temporal 
course of crystallization, number of grains and distribution of size of grains is 
derived from the theory. 13 references. Ha (5a) 


Alloys of tron Research. Part X!.—The Constitution of the Alloys of tron and 
Manganese. Marre L. V. Gavrer. Iron & Steel Institute, Advance Copy No. 
7, Sept. 1933, 48 pages. This report contains the results ofa detailed inves- 
tigation of equilibria involving alloys of very high purity. Conventional methods, 
including X-ray examination, were used. The liquidus and solidus were found to be 
above those drawn by earlier investigators. The existence of a peritectic reaction 
between -yFe and liquid to form -yMn was confirmed. The peritectic at the Fe end 
was found to be at 1504° C. It extends from 1 to 8% Mn and the -yphase at the 
peritectic temperature contains 6% Mn. The constitution of the solid Fe-rich alloys 
was not solved, but microscopic examination indicated that a phase other than q 
or -y was formed (the ephase reported by others?). The changes in the solid state 
for Mn-rich alloys were carefully determined. The -yMn phase decomposes into Fe 
and @Mn at 1028° C. over a range of composition of 64 to 72% Mn. The ~ 
phase decomposes into -yFe and qMn at 600° C. over a range of 59 to 63% ‘ 
An appendix py C. Wainwright gives the results of X-ray analyses of Mn-rich alloys 
quenched from different temperatures. 20 references. JLG (5a) 
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Results Like These Are Obtained Only With 
LEITZ New MICRO-METALLOGRAPH 


LEITZ DARKFIELD EQUIPMENT AND LEITZ NEW OBJECTIVES ° 


(Corrected for Infinity) 


TAKEN IN 
BRIGHT 
FIELD 


Both Micrograms 
Cover the 


Identical Subject 7 1 1560 X 












TAKEN IN 
DARK 
FIELD 


Both Micrograms 
are Slightly Reduced 
to Suit Advertising Space 


HYPO-EUTECTOID COMPOSITION STEEL 
(SHOWING LAMELLAR-PEARLITE AND FERRITE) 


Tue Lerrz Works now offer for Micro-Metallograph “MM-1” 
and “MM-2” a novel darkfield illumination device and a series 
of objectives, contributing very materially to the efficiency of 
microscopical diagnosis of metal structures. These new products 
make possible a much more positive revelation and study of 
characteristic details which until now could not be observed. 


Tue posirivENess with which the structure is revealed under 
Darkfield makes it extremely useful in research work for study- 





WE DO OvR Part 


LEITZ MICRO-METALLOGRAPH, 


ing new alloys as well as in rechecking observations made in 
Brightfield. One of the most striking features of Darkfield ob- 
servation and photomicrography is the extreme contrast coupled 
with maximum detail. It is practically impossible to obtain a 
Darkfield photomicrograph of mediocre contrast and the oblique 
illumination from all sides reveals to the best advantage all the 
intimate details of the surface being examined and this in a 
manner impossible to effect with the same degree of control by 
means of Brightfield illumination. 





LARGE MOpDEL—“*MM-1”’ 


Write for Literature: Section 52-B 


E. LEITZ, INC.. Dept. 478. 60 East 10th St.. NEW YORK, N.Y 


BRANCHES 


Washington, D.C. 


Chicago, Til. 
1427 Eye St., N. W. 


122 So. Michigan Ave. 


METALS & ALLOYS 
Page MA 84-—Vol. 5 


Los Angeles, Cal. 
Sprnpcer & SauPPe 
811 W. Seventh Street 


San Francisco, Cal. 
SpiInpLerR & SAUPPE 
86 Third Street 














—_— 


ao 


Structure & X-Ray Analysis (5b) 


Effect of a Deformation (Pulverization) on the Super Structure Lines and Space 
Lattice Constant of am Fe-Al Alloy (Einfluss einer Verformung (Pulverisierung) 
auf die Uberstrukturlinien und die Gitterkonte einer Eisen-Aluminium-Legierung) 
K. ScuArer. Die Naturwissenschaften, Vol. 21, Mar. 10, 1933, page 207. 
Powder photographs obtained on an Fe-Al alloy pulverized in a mortar revealed the 
absence of super-structure lines and a relatively considerable increase of the space 
lattice constant of 0.7%. This is attributed to mechanical deformation due to 
pulverizing. Both phenomena vanished completely upon annealing at 750°C. in Hoe 
‘ror 10 hrs. while a transitional stage resulted on heating to 350°C. for 30 hrs 


{nalogical results were previously obtained by Dehlinger & Graf (Zeitschrift fii 
Ph» Vol. 64, page 359, 1930) on Au-Cu crystals in which the tetragonal 
ratio of the axis c/a was changed due to hammering. EF (5b) 


Significance of X-Ray Inferences in Metallurgy (Ueber die Bedeutung der Ront- 
genstrahlinferenzen fiir die Metalikunde) FE. Scumip, Mitteilungen der 
deutschen Materialdriifungsanstalten, Sonderheft 21, 1933, pages 70-74. 
See Metals & Alloys, Vol. 4, Aug. 1933, page MA 248. Ha (5b) 


Transformation and Change in Properties of Gold-Copper Alloy. (Umwandlung 
und Elgenschaftsanderungen der Legierung Gold-Kupfer.) E. Scnucnu. Metallwirt- 
schaft, Vol. 12, Mar. 17, 1933, pages 145-147. Alloy of composition AuCu 
in the form of 5 mm. dia. wire was annealed at 600° C., quenched, and drawn 
at 200° to 350° for various lengths of time. Transformation from cubic to 
tetragonal lattice, which is accompanied by an increase in hardness, was studied 
by precision X-ray measurements and hardness and conductivity determinations. 
Intensities of the diffraction patterns were measured by means of a photometer. 
The patterns of the intermediate stages are very indistinct, but careful examina- 
tion discloses that there is a gradual transformation from cubic to tetragonal 


without any intermediate phase, the intermediate stages consisting of both phases 
together. Apparently a certain time is necessary to activate a lattice or bring it 
to the point at which it is capable of transfermation. From the X-ray measure- 
ment he percentage of cubic phase remaining after drawing is estimated and 
shown graphically. These curves compare closely with the hardness curves. How- 
ever electrical resistance changes much more slowly than the lattice and hard- 


ness. \Vhen the latter changes are complete the electrical resistance has changed 
only ®. 12 references. CEM (5b) 


X-Ray Study on the Electrolytic Fe-Ni Alloys. Ketzo Iwase & NorvuyAKI 


Nas Bulletin Chemical Society of Japan, Vol. 7, Sept. 1932, pages 305- 
314; inzoku no Kenkyu, Jan. 1933, pages 26-34. (In Japanese.) Fe 
and were co-deposited in various proportions electrolytically from their mixed 
sulp! solutions, and X-ray diffraction patterns were photographed by the Debye- 
Scher and Seeman-Bohlin methods; the lattice constants were calculated. Fol- 
lowir ‘sults were obtained: Fe and Ni in deposit seem to form a4 solid solution, 
but their homogeneity is not so good as alloys solidified from melts. The q and y 
solid solutions range from 14 to 58% of nickel in the deposit, but only 25 to 
33 % in the case of the alloys melted thermally. Lattice constant of q (or y) 
solid ution increases slightly at first, reaches maximum and then decreases as 
the content of Ni (or Fe) increases respectively. The X-ray spectral lines of the 
deposii:d alloys were found to be too much diffused to ascribe it to the occluded 
H ga 1 the alloy made thermally. Thus the authors concluded that Fe and Ni 


are no’ deposited as a pure solid solution. KT + Kz (5b) 
The Crystal of Zinc Coating the Surface of Iron Sheet. Yosniax1 MATSUNAGA. 


Men : College of Science, Kyoto Imperial University, Nov. 1931, (A) 
15, 265. Zn coating of galvanized iron sheet has been examined and 
X-ra d Laué photographs obtained, Zn crystals are so oriented that (0001) 
plan nelined to the surface of the sheet at an angle of 18°. HN (5b) 

X-Ray Study on the Diffusion of Copper into Nickel. Cuuyrro MatTANno. 
Memv:rs College of Science, Kyoto Imperial University, Nov. 1932, (A) 
15, 353. The coefficients of diffusion of Cu into Ni have been deter- 
mined m the changes of radii of Debye rings, as 3.5 10-7 em2/day at 650°C. 
and 1. 10-5 cm2/day at 890° C. HN (5b) 


X-Ray Investigation of the Solubility of Al in Cu (RGntgenographische Unter- 
suchung der Léstichkeit von Aluminium in Kupfer) I. Ontnata & G. WaASsSER- 


MAN Die Naturwissenschaften, Vol. 21, May 26, 1933, pages 382-385. 
The aim of this investigation was (1) to find out whether the X-ray method can 
be successfully applied to the determination of phase boundary lines of systems 
where the solid solution formation increases with falling temperatures and (2) to 


check on the @ phase boundaries of the Cu-Al system previously established by 
Stockdale (Journal Institute of Metals, Vol. 28, page 273, 1922). Only 
minor divergencies from the formerly adapted solubility line were found. No change 
of solubility of Al in Cu in dependence on temperature was found below 650° C. 
In all investigated Al-Cu solid solutions, no correlation of space lattice constant 
to grain size or to genesis of the crystals could be noticed. The space lattice 
constant of Cu inereases considerably with rising Al content. The maximum solu- 
bility of Al in Cu was 19.7 atomi¢ % or 9.5% by weight. 16 references. 
EF (5b) 
Contributions te Knowledge of Galvanic Voltages and of Constitution of Gold 
Amaigams (Beitrage zur Kenntnis der galvanischen Spannungen und der Konstitu- 
tion von Goldamaigamen) R. Kremann & R. Baum. Sitzungsberichte der 
Akademie der Wissenschaften in Wein, Mathematisch-Naturwissen 
schaftlic he Klasse, Abt. II b, Vol. 141, No. 8, July 7, 1932, pages 693-707. 
Previous work on the Au-Hg constitutional diagram is reviewed. Alloys with 
24.6% Au could be submitted to metallographic examination although including 
& considerable quantity of the liquid phase which decreased with rising Au con- 
tents. The samples were entirely solid above a concentration of 46% Au. Squeez- 
Ing tests indicated the existence of the compounds AugHgs and AuHge. The com- 
pounds HggAu and HggAu may exist if Hg is easily squeezed out of the lattice 
of these compounds by application of low pressures. The e.m.f. gained on both 
electromotive series are tabulated and graphically presented. The data obtained 
posed that time exerts an influence. Au alloys with 30% Au for instance 
7 baser and baser in contrary to amalgams with 60-70% Au which change 
oon potentials. A practically constant value of 0.30 + 0.1 volts was ob- 
a He Au amalgams up to 75% Au display the Hg potential. The compounds 
“ighg and AugHg as well as the gold-rich alpha solid solution yield a potential 
“pproaching that of pure gold. WH (5b) 


Serie “alitration Substance Particularly Suitable for Precision Determinations of 
Pri Lattice Constants According to the Debye-Scherrer-Hull Method (Eine fiir 

Sionsbestimmungen von Gitterkonstanten nach der Debye-Scherrer Methode be- 
?— peeignete Eichsubstanz) K. Mé.tier. Die Naturwissenschaften, Vol. 
the Mar. 17, 1933, pages 223. The writer urges the use of thallous-chloride 
on age lattice constant of which was found as 3.380 A.U. at 18° C. based 
new anne, Dace lattice constant of 4.078 A.U. at the same temperature. The 
in oe compound fulfills the following requirements: (1) it can be secured 

4 highly pure state, (2) it reflects well and yields very clear interference rings 


rw (3) a great number of interference rings of reasonable intensity are uniformly 
tributed over the film. EF (5b) 
p “Ttalline Structure of Ferromagnetic tron Oxide. V. Danriov, G. Kurpumov, 


te) ye & T. Steverzkaya. Domes, No. 12, 1922, page 67 (In Rus- 
heating si ay investigation of ferric oxide which has been rendered magnetic by 
6 showed that the ore has the same rhombohedral structure as the untreated 
tries Teen treatment applied to pure FeoQ, did not convert it into magnetic 
transformation. teS present in ore, apparently, have a pronounced effect on magnetic 

“ton. (5b) 
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CH ECK says the SAW 
—that’s the story of an aluminum casting that had been 
causing no end of trouble and expense in the machine 
shop. But not the whole story, for non-destructive x-ray 
inspection soon enabled the foundry to correct not only 
the cause of these blowholes, but other defects due to 
inclusion of dross, dendrites, etc. 

This is but one of the many “case histories” that make 
the new edition of the G-E booklet Industrial Applica- 
tion of the X-Ray well worth reading, whether you cast, 


forge, roll, draw, weld, machine, assemble or analyze 
metallic products. It is yours for the asking. 


Industrial Department 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard Chicago, I1L,U.S.A. __ 


Branches in Principal Cities 
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how the Torsional Impact 
Test makes possible 


better tools 


Suppose you wanted to know the answer to ques- 
tions like these: (1) What hardening temperature 
gives greatest toughness? (2) Should I pre-heat 
slowly before hardening? (3) Does soaking at the 
hardening heat affect toughness? (4) Which shall 
I use—lead pot—electric—or gas furnace? (5) How 
high should I draw? How long? (6) How is tough- 
ness affected by carbon percentage? (7) Do cold 
drawn bars make as tough tools as hot rolled? 


The new Torsion Impact Test answers these and 
dozens of similar questions—helps the steel maker 
to make better and tougher steel—helps the steel 
user to make better and tougher tools. 


For example—compare two bars of 1.10% carbon 
water hardening tool steel of the same chemical 
analysis— 

(a) Tough Timbre 

(b) Brittle Timbre 


Harden at 1450°F.—draw at 350°F. for one hour— 
and test the impact toughness: 


Tough Timbre—116 ft. lbs. (Rockwell—C 64) 
Brittle Timbre—77 ft. lbs. (Rockwell—C 64) 


But maybe 350°F. is not the best drawing tempera- 
ture for the “Brittle Timbre” Steel. That really is 
the same as question No. 5, and the answer is given 
by the Carpenter Torsion Impact Tester. 


This is a field of pioneer research—opening doors to 
dark closets that have been tightly closed. Bringing 
these important facts to light has helped make bet- 
ter Tool Steel—it will help industry make better 
tools, 


BALDWIN - SOUTHWARK CORP. 


SOUTHWARK DIVISION, PHILADELPHIA 


Pacific Coast Representatives: 
Pe.tton Water WHEEL Co., 


THE San Francisco 
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PHYSICAL, MECHANICAL & 
MAGNETIC TESTING (6) 


Produces X-Ray Stereescopic Images in Three Dimensions. Stee/, Vol. 91, Dee, 
26, 1932, page 27. The possibilities of a stereofluoroscope especially designed 
for the examination of small Al and Fe castings in 3-dimensional relief are con- 
sidered. JN (6) 

On Irregularities in Magnetization. K. J. Stxtus. Physical Review, Vol. 44, 
July 1933, pages 46-51. Line patterns of FeO deposited from a suspension, 
similar to those observed by F. Bitter on large crystals of Fe and Ni, have been 
studied on cold-drawn polycrystalline Ni-Fe wires under uniformly applied stress 
and in a magnetic field. The patterns consist of parallel lines but they differ from 
the highly regular patterns published by Bitter, in that spacing between adiacent 
lines varied considerably and in that they appeared very consistently in the same 
places even after changes in magnitude and direction of the applied field. The 
spacing of the lines lay within the range of 0.7 to 10 x 10-3 cm. Both experi- 
ments on a wire under tension and the agreement of results on a twisted wire with 
conclusions from R. Becker’s theory prove that the lines form perpendicular to the 
direction of induction in the material. No further evidence regarding the origin of 
the pattern could be found. WAT (6) 

Testing of Files. (Die Priifung der Feilen.) A. StartenscHexK. Mitteilungen 
des Technischen Versuchsamtes Wien, Vol. 21, 1932, pages 98-110. 

In spite of far-reaching mechanization of shop operations the use of the file is stil] 
of greatest importance in machining; the comparatively short life, however, makes it 
one of the most expensive tools. A thorough investigation is made to determine exact 
methods for machine-testing of files with consideration of thread, angle, cut of 
teeth and length of file and the energy used for a definite amount of material re- 
moved. The area of the section of a chip made with the file is taken as a measure of 
sharpness, the file will last until this factor has become zero, that is, so dull that 
no chip can be removed any more. Test curves illustrate the results. 21 references, 

fia (6) 

Tests on Threaded Sections Show Exact Strengthening Effect of Threads. &. Mw. 
SLAUGHTER. Metal Progress, Vol. 23, Mar. 1933, pages 18-20. lensile 
tests have been made on cap screws in various sizes on 8. A. E. 1035, 2330 and 
3135 steels. The area was figured on root diameter, pitch diameter, and an average 
of the two. The relative correctness of the 3 methods may be judged from the 
table of results where the tensile strength of the machined original bar of each ma- 
terial is also given. Strength computed on the root area of the thread gives a false 


high value, 5 to 16% too high, on the area of the pitch a false low value, 3 to 
16% too low. Size of the screw and thread has some effect on the results. Strength 
computed on mean diameter is slightly small, up to 3.8%, in 17 of 22 averaged 
values. The other 5 are slightly high. Tests on slightly different diameters of a 
9/16ths in. serew show that a bar reduced to the mean diameter will break in the 
threads. Test pieces whose central portion was still further reduced to a meter 
theoretically equal to the threaded ends will break either in the thread or in the 
center. The strengthening effect of the thread is due to the increased amount of 
metal in the thread above its root and to the thread form itself. Calculations based 
on the mean diameter should be used in designing. WLC (6) 


Relation between the Elasticity and Tensile Strength of Cast-Iron and its Struc- 
ture. (Abhangigkeit der Elastizitat und Zugfestigkeit des Gusseisens vom Gefiige.) 


H. Scuiecutwec. Archiv fiir das Etsenhiittenwesen, Vol. 6, May 1933, 
pages 507-510. The elastic properties of cast-iron as modified by changes in 
structure 0” annealing were studied. The modulus of elasticity was lowered with 
increasing graphite content and size of the graphite flakes. The tensile strencth was 
found to be related to a constant (B + C y/ 4%) in the equation of the stress- 
strain curve, this depended on the grain size of the ferrite matrix. E (6) 

Autographic Stress-Strain Curves of Deep Drawing Sheets. Rerp L. Kevvon & 


Rosert S. Burns. Transactions American Society for Steel Treating, Vol. 


21, July 1933, pages 577-612. A new wedge extensometer that gives accurate 
autographic stress-strain curves for sheet tensile specimens is described. Curves are 
shown that demonstrate advantages of equipment over old methods. Upper and lower 
yield points can be determined on some specimens, but a 0.5% yield point must 


be used where no yield point is shown by curve. Lower yield point is thought to 
be more useful value. A- celluloid ruler for measuring yield point elongation and uni- 
form elongation from stress-strain curves is described. A quantitative relationship of 
stretcher straining between material with a sharp yield point and material without 
a sharp yield point is shown by tests and illustrated by stress-strain curve graphs. 
Cumulative effect of cold rolling causes a decrease in radius of curvature at transi- 
tion from elastic to plastic portion of curve. Breaking load is shown by this equip- 
ment. Construction of true stress-strain curves for sheet tensile specimens and their 
limitations are described. 12 references. WLC (6) 
Impact Testing of the Italian States Railroad. (Die Kerbschlagpriifung bei den 
Italienischen Staatsbahnen.) M. Fiicuser. Organ fiir die Fortschritte des 
Eisenbahnwesens, Vol. 87, May 1, 1932, pages 181-182. Digest of an 
article by Steccanella before the International Association for Testing Materials. 
Sea, ‘“The Notched-bar Impact Test as an Acceptance Test,”’ Metals & Alloys, 
Vol. 4, May 1933, page "MA 144. EF (6) 
Tests on Thin Sheet tal. C. N. Fretcuer. Mechanical World & Engt- 
neering Record, Vol.”91, June 10, 1932, pages 553-554. Description and 
application of the Olsen machine designed to measure simultaneously the depth of 
the cup and the pressure required to produce it. Another sheet-testing machine 
mentioned is designed by C. E. Williams. It draws automatically a stress-strain 
diagram showing the relation between depth of cup alongside the pressure wn 
KZ 
Influence of Illumination in Measuring Brinell-Ball Impressions. Hans Esser 
& Heinz Cornettus. Metal Stampings, Vol. 5, July 1932, page 446. 
Translated from Stahl und Eisen, Vol. 52, No. 20, page 495. See Metals & 
Alloys, Vol. 4, Feb. 1933, page MA 36. MS (6) 
Influence of Strong Magnetic Fields on Hardening of Metals and Alloys. (Ober 
den Einfluss starker magnetischer Felder auf die Hartung von Metallen und Metall- 
Legierungen.) Hans Esser & Hernz Cornetius. Metallwirtschaft, Vol. 12, 
Apr. 14, 1933, pages 210-213. Theoretical aspects of influence of magnetic 
fields on structure of metals are discussed. On account of disagreement of other in- 
vestigators with Herbert about effect on hardness of steel, his experiments were 
duplicated. Carbon steels containing from .40 to 1.50 C were rotated in magnetic 
fields of 6750 and 9500 gauss and tested with a Herbert pendulum. In most cases 
no effect on the hardness was noted, in others the effect was irregular, without» 
(lefinite relation to the magnetic treatment, and usually within experimental errof 
It was then found that the Herbert pendulum is extremely sensitive to temperature 
variations and that tests must be made in a constant temperature room ‘0 ® 
consistent results. Further tests under constant temperature using 16000 gauss 
field strength showed no effect of the magnetic treatment on the Herbert hardness 
of 1.18 C steel. Rockwell hardness tests on several other C and alloy steels ais? 
showed no effect. 10 references. CEM (6) 
Mechanically Recording Industrial Extensometer. (Extensométre Industriel @ 
registrement mécanique.) Prerre Cuevenarp. Revue de Métallurgie, 
30, Mar. 1933, pages 85-95. Mechanical details of an extensometer com 
of 2 unequal arm levers and used with standard tensile test bar are fully deseri 
Shorter arms are fitted into holes made in test bar, longer carry pens. 
Several examples of curves obtainable with the apparatus both during normal pony 
testing and determination of creep at elevated temperatures are given. A set UP 8) 
creep determination comprising proposed extensometer is described. IDG ( 
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Static and Dynamic Stress of Steel Structures in the Light of X-Rays (Sta- —— 
tische und dynamische Beanspruchung von Stahikonstruktionen im Lichte der 
Roentgenstrahlen.) Fritz Recrer. Mitteilungen des Technischen Versuchs- 
amtes Wien, Vol. 31, 1932, pages 31-46. A few X-ray methods for THE R R MOORE 
quantitative determination of interior stresses and numerical evaluation of static and . s 
dynamic stresses of steel and other metal structures are described and their theoreti- 
eal principles explained. They are particularly adapted for detecting otherwise 
hardly measurable stress distributions in bridges, rails, wheel tires, ete. and re- F H IGUE | ES i ING 
yealing local overstressing leading to failures. The methods are simple and require 
only 1 min. exposure for even the finest structures. The practical advantage lies 
in the fact that the tests can be made on site under service conditions and are 


non-destructive. 8 references. Ha (6) * 
Wear of Metals with Hard Surface. (Abnutzung von Metallen mit harter Ober- 


flache.) N. N. Sawin. Feinmechanik und Praztsion, Vol. 40, May 1, 1933, 
pages 69-76. The nature of wear and the relation of other mechanical prop- 
erties, especially hardness, to wear is briefly discussed. The cause of wear is seen 

in a rolling or gliding friction (with or without lubrication). A tool steel of least 9 
wear can be obtained in cases where a mixed structure of hardenite, martensite, 
troostite and osmondite exist that has been drawn at 400° C. Apparatus and their 
principle for measuring wear are reviewed and the wear-testing machine ‘‘Skoda- 
Sawin’’ for rapid testing of wear of objects with hard surface is described. The 
groove caused by a rapidly rotating disk of Widia metal (tungsten carbide) in a 
definite time under definite conditions is used as measure for wear. Tests with . 
different cooling liquids are described. The wear was in all cases proportional to 
the number of revolutions of the wheel. That the hardness of greatly differing ma- 
terials is by no means a criterion of wear resistance was again confirmed by these 
tests. Only when comparing similar materials can hardness be considered as signifi- 
eant for wear resistance. 6 references. - Ha (6) 


A Magnetic Balance for the Inspection of Austenitic Steels. Raymonp L. San- 
rorp. Bureau of Standards Journal of Research, Vol. 10, Mar. 1933, 
pag 21-326. Describes an experimental model of a magnetic balance for 
meas ¢ attractive force between a permanent magnet and a specimen of austenitic 
steel with which it is in contact. Experiments with this model indicate that such 
an rument should be of considerable practical value for the inspection of cor- 
rosiun-resistant austenitic steel in view of the fact that the magnetic permeability 
has } en found to be a good index of the resistance to corrosion of this type of 
mat |. The instrument is portable and can be applied to different parts of a 
completed structure. WAT (6) 


F Scale for Brass. Atvan L. Davis. Metal Progress, Vol. 23, Apr. 1933, 
pag Medwedeff’s article on ‘‘Workability of Brass’ in Feb. Metal 4 
Prooress should have had Rockwell F instead of B for the hardness table. The F 
scale applies to the 60 kg. load with 1/16th in. ball which load is stated in the 
table. The 7 Rockwell scales will be described by the writer in the National Metals 
Handbook. WLC (6) 


Elastic Hysteresis in Crankshaft Steels. S. F. Dorey. Mechanical World & —— 
Eng: cering Record, Vol. 92, Dec. 16, 1932, pages 584-587. Results of 
measurement of the energy dissipated when the materials undergo cycle variations 
of tov ional stress are given for crankshaft steels. All steels exhibited a quasi- 
critic point marking a change in hysteresis properties. The high elastic steels 
showe’ low damping capacity. The hysteresis can be almost entirely removed in 
the of low-C steels by heating in boiling waiter for 1 hour. Kz (6) 5 
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Fatigue of Metals & Alloys (6f) 


Influence of Preliminary Stress on Endurance Strength (Einfluss der Vorspannung —— 
auf dic Dauerfestigkeit) P. Lupwik & J. Krystor. Zeitschrift Verein 
deut r Ingenieure, Vol. 77, June 17, 1933, pages 629-635. Materials 
? are very often subjected to stresses in which an existing, preliminary static stress is 
superimposed by an alternating stress; this case is much more frequent than a pure 
vibrating stress. It was investigated in which manner the relations between Pree / 6 
liminary stress, alternating stress and endurance strength can be best represente 
in order to be able to properly compare results obtained with different materials. 
8 different diagrams are discussed. Preference is given the method in which the 
it ratio of alternating to static stress is used as abscissa and the ultimate strength 
; as ordinate. Tests were made on hard and soft ferrous and non-ferrous materials 
i. below and above the yield point. The results with notched and corroded samples 
‘ show an increase of the endurance strength with increasing preliminary stress ratio. 


; pee. 3s ratio. A thoroughly practical and reli- 


3) Endurance Strength of Valve Spring Wire (Die Wechselfestigkeit des Ventilfeder- 1 ini 
on ert E,. Leur. Zeitschrift Verein deutscher Ingenieure, Vol. 77, June able machine for determining the 
es » 1933, pages 648-649. A review of tests made to ascertain the endurance z * 

Strength of spring wire of various materials under oscillating stresses. It could be # 

concluded that the endurance strength of all steels and in particular of Cr-¥ life of metals. Adaptable to 
steel, can be increased considerably if the surface of the wire is ground. The latter” ® ‘ ‘ 
steel showed an increase from 19 to 32 kg./mm.2, high C steels from 14 to 26 various shapes and sizes of Sspeci- 


kg./mm.2 As the grinding process is, however, inconvenient for mechanical reasons 
the author suggests case-hardening the finished springs of making them of nitrided 


material. Ha (6!) mens. 
Fundamentals of Fatigue Failures and Methods for Improvement of Resistance to 
ee. a des Dauerbruches und Wege zur Steigerung der Dauer- e 
iitbarke . Oscuatz. Mitteilungen der Materialpriifungsanstait an der ° ° 
Technischen Hochschule, Darmstadt, No. 2, 1933. Published by VDI Verlag, — ¢ It has proven its value in the 
a _ pages, A figures, 76 references. A practical discussion for the 4 
sineer, dealing with types of fatigue fractures, with stress concentration and how ° 2 ° 
to minimize it. Considerable experimental work is recorded on notched endurance laboratories of scores of industrial 
ils ~ - — to three low carbon steels all at nardnesses from 105 ta/ 
«< Brinell, e effect of stress concentration in hard steels is not dealt with, ~ 
as hence the principles described are not brought out in so striking a fashion as — corporations, governmental de- 
they might have been. The subjects discussed have been equally fully deait with 
in several other recent publications. HWG (6f) 


. Design of Railway Vehicle Axles from the Viewpoint of Repeated Stresses in their 

an —, S. Azzea. Journal | Secktey of Mechantens Bagineers, 
, . » Feb. 33, pages -109. aper rea efore the Meeting 

of the Society of Mechanical Engineers of Japan, Oct. 9,,1932. Designing axles, ° WRITE FOR OUR PAMPHLET ON FATIGUE TESTING 

bending and torsional stresses are commonly taken into consideration. The com- y 

— Stress in the axle part covered by the wheel center amounts to a fairly large 

ue due to force tit and effects other stresses in this part. Furthermore the axle 


yan shearing stresses. The author has determined the principal stresses result- lk & T tt @) ay PSO OY G RI fod D 7 Q Cc @) ~ 


from different causes at all points in a cross-section of the force-fitted part. 
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partments and universities. 


Fati Kz (6f) 1534 WEST MAIN STREET SPRINGFIELD, OHIO 

o- = Limit of Welded Joints (Uber die Dauerfestigkelt von Schweissverbindun- 

1933 JTTo Grar. Der Stahibau, Vol. 6, May 26, 1933, pages 81-85; June 9, 

in partioniar Wo a In gine described following points were considered x 
ar: condition of material in welded area, (2) effect of type of . = 

pent made, (3) way in which joint was loaded, (4) effect of initial stresses caused \ AO Detroit Representative: 


ene San We momen bi OO) STEEL CITY TESTING LABORATORIES 
ime Testing of Wire and Wire Rope. A. V. DeForest & L. W. Hopxtns. A . 
al & Wire Products, Vol. 7, Sept. 1932, pages 286-288, 305; Dec. 1932, / Detroit, Mich. 
5. tt 440. See Metals & Alloys, Vol. 4, June 1933, page MA 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Electrodeposition of Chromium from Tervalent Chromium Sait Solutions. 11. 
Chromium Acetate, Oxalate and Tartrate Baths. H. T. S. Britton & O. B. 
Westcott, Metal Industry, London, Vol. 42, Feb. 3, 1933, pages 155-158. 
See Metals & Alloys, Vol. 4, Oct. 1933, page MA 316. Ha (7a) 

Chromium Plated Screw Gages. . A. B. Machinery, London, Vol. 41, Feb. 


16, 1933, pages 573-574. Difficulties frequently arise when Cr plating of 
screw gages is attempted, because the deposit flakes off in places. The author 
sees the solution to the problem to be a modified form of thread, the characteristics 
of which would be an increased root radius, a reduced crest radius, a thinner thread, 


and a considerably reduced effective diameter. Kz (7a) 

The Electrodeposition of Nickel and Chromium. J. W. Curusertson. Metal- 
lurgia, Vol. 8, Aug. 1933, pages 109-110. Practical directions for Cr 
plating. JLG (7a) 


Replating Hard Chromium. R. J. Prersor. Metal Cleaning & Finishing, 
Vol. 5, July 1933, pages 279-282; U. S. Patent 1,774,901, Sept. 2, 1930. 
In order to electrodeposit Cr on top of another so that the second deposit adheres 
firmly to the first deposit, the author allows the article with the first Cr deposit to 
remain in the plating bath (chromic acid type) for a certain length of time with 
no external voltage impressed on it but with the plating circuit closed, so that an 
electric current is generated by the galvanic action between the article itself 
and the lead anode, which current etches the Cr surface of the article so that 
when the external voltage is applied, the new Cr deposits as a true continuation 
of the crystalline structure of the first deposit. A reversed current making the 
article an anode, when properly applied, accomplishes the same result. LCP (7a) 

New Anodes for Cr Plating Solutions. (Newe Anoden fiir Verchromungsbader.) 
H. RUtTTERMANN. Metallwaren Industrie und Galvano Technik, Vol. 30, 
July 15, 1932, pages 318-319. Points out the danger of poisoning when re- 
moving the PbCr04 coating on Pb anodes and recommendation of the ‘‘Ibo Aktiv’’ 
anodes of the Stamm & Hoppe Co., Solingen. (See also following abstract.) EF (7a) 

New Anodes for Cr Baths. (Newe Anoden fiir Chrombader.) G. ELssner. 
Metallwaren Industrie und Galvano Technik, Vol. 30, Aug. 15, 1932, 
pages 355-358. Literature shows Pb and hard lead are suitable anode materials 
for Cr plating while Cr, Fe, steels and other anodes contaminate the bath. Reports 
on results gained on the ‘‘Ibo Aktiv’’ anodes (see abstract above) which consist of 
superficially Cr-plated Fe (0.027 g. Cr/dm.2). The Cr deposit is dissolved after 
30 sec. and the remaining Fe anode goes into solution uniformly at a rate of 
0.023 g. Fe/amp. hr. EF (7a) 

Experiments on the Galvanic Precipitation of Chromium Alloys from Chromic Acid- 
free Electrolytes. H. Casser. Metal Industry, London, Vol. 42, June 23, 1933, 
page 646. Experiments to deposit pure Cr from chromic acid-free electrolytes 
on Cu or brass cathodes showed always a decrease in the current efficiency from 
the initial 25% to about 8% after 5 min. and 3% after 10 min. of electrolysis; 
beyond this time no increase in the thickness of the cathode layer could be pro- 
duced by any change in the bath. The results seem to indicate that more satis- 
factory conditions for the deposition of Cr may only be obtained by changing the 
anions of the Cr electrolyte. It is expected that those anions which penetrate most 
effectively the passivity layer will also create most favorable conditions for the 
discharge of the ions. Ha (7a) 

Chromium Plating on Zinc. M. peEKay Tuompson & F. C, Jeren. Trans- 
actions Electrochemical Society, Vol. 63, May 1933, pages 141-148. 

A comparison of various undercoatings prior to chromium plating on 85% Zn 
was made using an immersion test in 20% NaCl, in 5% MH4Cl, and in 10% 
(NH4)2S04 as a criterion of the merits of the several combinations, i.e., Ni 
flash-Cu-Ni-Cr, with Ni plated from a bath containing sodium citrate, is best; 
Ni-Cr, with Ni not less than 0.0003 inch thick, comes next; Ni flash-Cu-Cr next; 
Cr directly on Zn gives least protection; Sn-Cr or Cd-Cr gave no protection to Zn 
at all. LCP (7a) 

Chromium Plating Literature. X11, XII1, XV, XVI. L. H. Decxe. Platers’ 
Guide, Vol. 29, Apr. 1933, pages 13-14; May 1933, pages 9-10; July 1933, 
pages 17, 20-21; Aug. 1933, pages 12-14. These installments deal with 
buffing, polishing, cleaning, corrosion and porosity. WHB (7a) 

Gravimetric Determination of Sulphuric Acid in Chromium Bath. (Die gewichtsan- 
alytische Bestimmung im Chrombad.) K. W. Froenticn. Angewandte Chemie, 
Vol. 45, July 30, 1932, pages 508-510. Method is described in detail. A 
small sample (5-10 ec. of the chromium bath) is required to which concentrated 
HCl, alcohol, glacial acetic acid and Na acetate are added. The sulphate is pre- 
cipitated. Ha (7a) 


Deposition of Copper and Silver from Solutions of Their lodides. (Uber die 
Abscheldung von Kupfer und Silber aus den Liésungen ihrer Jodide.) M. ScuLérrer, 
Joacuim Kurprun & Werner Burmetster. Zeitschrift fiir Metallkunde, 
Vol. 25, May 1933, pages 107-111. A study of the electrodeposition of Cu and 
Ag from aqueous solutions of their iodides containing alkali and alkaline earth iodides 
and bromides. In order to obtain coherent and uniform deposits it is necessary to 
employ acids which dissociate strongly and do not undergo compound formation in 
the electrolyte (solutions of the hydrogen halide acids were employed), and to 
use colloids like gelatin or glue. Various satisfactory electrolyte compositions are 
quoted, and special details of procedure are described. The deposits in many cases 
differ in appearance and in mechanical and physical properties from those of the 
pure metals. This difference is ascribed to absorption of I. The state of existence 
of this iodine was studied microscopically and by the determination of lattice unit 
cell size by X-rays, with the conclusion that a portion of the I (or iodide) is in 
solid solution with the base metal and the remainder mechanically admixed; the 
lattices of both Cu and Ag are expanded by this absorption. No iodine is formed 
in Cu deposited at current densities below 0.15 amp./dm.2, but above the amount 
increases rapidly, resulting in a hard and brittle deposit. Ag absorbs much less J, 
but absorbs appreciable quantities at current densities of 10 amp./dm.2 when 
the temperature is kept at 5° C.; the deposit is gold in color. RFM (7a) 


Investigations of Denickeling Baths. (Untersuchungen fiber Entnickelungsbader.) 
H. Krause. Mitteilungen des Forschungsinstituts und Probieramts fiir 
Edelmetalle, Vol. 5, Jan./Feb. 1932, pages 104-107; Mar. 1932, pages 121-126; 
Vol. 6, July 1932, pages 22-35. See Metals & Alloys, Vol. 4, July 1933, 
page MA 215. Ha (7a) 


Tensions of Electrodeposits of Metals. (Sur les Tensions des Dépots Electrolytic 
des Métaux.) C. Maric & N. Turon. Journal de Chimie Physique, Vol. 29, 
Jan. 25, 1932, pages 11-17. See Metals & Alloys, Vol. 4, Sept. 1933, 
page MA 287. MAB (7a) 


Clear and Color Finishes on Aluminum. The Alumilite Process. Ratpu E. Perrir. 
Industrial Finishing, Vol. 8, Feb. 1932, pages 12-14. The Alumilite 
process produces a non-conducting oxide film on Al and Al alloys by employing 
these metals as anodes in an electrolysis bath. The films produced have a break- 
down potential of 500 yolts and possess high resistance to both corrosion and abra- 
sion, They may be colored by a variety of organic and mineral dyes. A large 
number of uses has been found for these coated metals. JN (7a) 
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Electrometallurgy (7b) 


Prevention of injurious Effect of Antimony in Electrodeposition of Zinc and Copper. 
Naoto KamMEYAMA & Hrirosui lipa. Journal Society of Chemical Industry 
Vol. 36, Supplemental binding No. 4, Apr. 1933, pages 173-174. An ab. 
stract. The addition of potassium acid tartrate to sulphate solutions of Cu ana 
of Zn, respectively, in proportions up to 20 times the Sb equivalent showed dis. 
tinctly favorable results in the case of Cu and negligible ones with Zn. 

WHB (7 

Electrolytic Deposition of Metallic Niobium and Its Separation from Tantalan, 
(Ueber die elektrolytische Abscheidung von metallischem Niob und seine Trennung 
von Tantal.) N. Iscariscuew & A. F. Prepe. Zeitschrift fiir Elektrochemi, 
Vol. 39, May 1933, pages 283-288. The electrochemical preparation of metal. 
lic Nb and Ta and their separation is best carried out either with KOH as solvent 
or with citric or oxalic acid. In both cases Nbg0; and Tag05 were obtained from 
the ore. Cu proved to be the best cathode material to deposit Nb. Ta remains jn 
the solution and could be precipitated after the electrolysis as Tap05. The alkaline 
process can be utilized for Nb plating. Nb deposits are corrosion-resisting also against 
mineral acids. The acid process is suitable for electro-analysis of mixtures of both 
metals. Ha (7b) 


Antimony Extraction by Electrolysis. C. C. Downte. Electrical Reviey 
Vol. 112, Apr. 7, 1933, page 483. For recovery of Sb from metal wastes, 
the residues are ground and mixed with their own weight of coal and 3 times their 
weight of salt-cake. The mixture is smelted in a reverberatory furnace, converting 
the metals to sulphide. Sb, being in the soluble condition, is dissolved out. Elec- 
trolysis is conducted in an Fe tank or series of tanks. Cathodes are made from 
sheet Fe while in some systems sides of tank also serve as cathodes. Anodes cop- 
sist of cast Pb plates, usually made from scrap Pb. No definite regulations of 
alkali concentration, temperature, c.d. etc. can be given due to the variable com- 
position of the liquor from the smelting process. It is desirable that the Sb be 
present as the sulphantimonite, which insures a considerable saving in current. 


Deposit is in the form of powder or shining seales depending on c.d. employed, 
Great resistance difficulties are encountered in this work. Deposit is mixed with 
a small proportion of flux, compressed into blocks, and melted in a ket under 
grease or tallow. MS (7b) 


2 Installations for Electrolytic Refining of Metals. (Installations pour lec raffinage 
électrolytique des métaux). Journal du Four Electrique, Vol. 42, J 1933, 


page 210. Very general description of electrolytic refining methods. 


JDG (7b 

Production of Copper Sheets. Ficctrical Review, Vol. 111, Nov. 1 ‘sa 
page 738. Sherard Cowper-Coles has evolved a process which enables -heets of 
pure Cu of varying degrees of hardness and of any thickness to be produ: in one 
operation direct from partially refined ingot. It involves electrolytic refining and 
deposition on a revolving drum. It is claimed that sheets equal or superi: ) those 
obtained by rolling are produced. Very thin sheets can be made as cheaply as 


thick sheets, and of almost any size. Scrap amounts to about 1%. The Cu ean 
be made so hard, without any after treatment, that it ean replace P-\ronze for 
spring contacts. Cu sheets have a high mirror finish on one side. IS (7b) 


: Production of Elect-slytic Copper Sheets. A. Eyres. Metal Industr, N. Y., 
Vol. 31, Feb. 1933, page 53. A description of the production of thin copper 
sheets by Sherard Cowper Coles of England. PRK (7b) 


Electrolytic Production of Metallic Lanthanum. (Elektrolytische Herste!/uny von 
metallischen Lantham.) Die Metallbérse, Vol. 22, June 8, 1932, page 723. 
Note on the method of Trombe for electrodeposition of La free from Fe (0.006%) 
and Si (0.05%). Electrolyte: 60 lanthanous chloride, 35 KCl and 5 Cal's, tem- 
perature: 960-980° C, anode: carbon; cathode: Mo; current density 4 amps/em.2, 
7 volts, yield: 65%. M.p. of metal: 885 + 5° C., Brinell hardness: °6, den- 
sity: 6.139. 7 EF (7b) 
A New Process of Electrolysis which Produces Rare Metals in Pure State. \/ctal 
Industry, N. Y., Vol. 31, Feb. 1933, page 63. Powdered Th is deposited 
on the cathode inserted in a fused bath containing NaCl and KCl and some KP. 
Process can be made continuous. U and Ta can also be similarly deposited. The 
powder is pressed into bars in an O free atmosphere and then melted in a vacuum 
induction furnace. The uses of these metals are limited. PRK (7b) 


Aluminum Production. Electrician, Vol. 111, July 7, 1933, pages 5-6. 
History of Al production in Great Britain is outlined. Electrode production methods 
are discussed. Coke made from the coking of pitch is a promising raw material. 
Design, construction, and operation of the Al cells are given in detail. CBJ (7b) 


Preparation of Metallic Neodymium Free from Fe and Si. (Préparation du 
néodyme métallique exempt de fer et de silisium.) Firix Tromar. Comptes 
Rendus, Vol. 196, Mar. 6, 1933, pages 704-706. Metal is prepared by 
electrolysis of mixed anhydrous chlorides of Nd and K together with CaFe, fused 
at 1040°-1060° C. Specific gravity of metal regarded as pure is “ (Te) 

“ i 

Electrodeposition of Noble Metals. (Die elektrolystische Edelmetallabscheidung.) 
Fr. Vocer. Russisch-Deutsche Nachrichten aus Wissenschaft und Techmk, 
No. 11/12, 1932, pages 21-28. Discussing critically the methods used for 
separating Au and Ag, the author arrives at the conclusion that it is advisable to 
remelt low AuAg alloys into a high Ag alloy by adding the latter metal. The 
electrolytic Ag refining according to Siemens & Halske corresponds more to prac- 
tical demands than the method of Dietzel. EF (7b) 


Beryllium Alloys have Commercial Pessibilities. Avrren Srocx. Jron Age, 
Vol. 129, June 23, 1932, pages 1346-1383. Abstract of paper read before 
the Electrochemical Society. See ‘‘Beryllium,’’ Metals & Alloys, Vol. 4, Mar. 
1933, page MA 67. VSP (7b) 


Electrolysis of a 10/90 Be-Cu Alloy in Molten State. (Uber die Schmelzflusselek- 
trolyse einer Beryllium-Kupfer-Legierung mit 10% Beryllium.) L. LAMMERMAYR- 
Sitzungsberichte der Akademie der Wissenschaften in Wien, Mathe- 
matisch-Naturwissenschaftliche Klasse, Abt. Il b, Vol. 141, Oct. 20, 1932, 
pages 829-832. A melt consisting of 10.29% Be, 87.66% Cu and 1.23% Fe 
was submitted to electrolysis at 6 amp./mm.2 for 4 hrs. at 1050° C. Cu was 
found to travel to the anode while Be migrated to the cathode showing that Be 
must be placed near Al or Ag and to the right of Cu in the electromotive series 
previously determined on molten alloys: anode <— He, Ne, Ar, Bi, Sb, He, Pb, 
Sn, Zn, Cd, Cu, Ag, Al, Na, K —» cathode. Due to the high testing temperature 
a dissolution of Fe from the electrodes takes place which is also encountered d 
the electrolysis of Al. Owing to this the theoretical electrolysis output of 6.6% 1s 
reduced. Metallographie proof for the findings is furnished. WH (7b) 


Electrolytic Refining of Copper Using Complex Salt of Cuprous Chloride. x. 
Behavior of Antimony (continued). Naoto KameyvamMa & Suojt MAKISHIMA- 
Journal Society of Chemical Industry, Japan, Vol. 35, Aug. 1932, pages 
369B-371B. Authors made controlled tests as to the efficiency of tartrates 
in the production of antimony-free Cu electrolytically, and ineizded: (a) — 
of Sb only in the electrolyte, tartrate being added or not added; (b) Sd preset 
only in the anode; (c) both electrolyte and anode contained Sb (in b and ¢ tar 
trate was added) (d) this process of refining is fairly successful as to the sep 
ration of Sb in every respect, that is, in prevention of the cathodic contain’ 
tion, current efficiency, cell voltage, ete. The physical properties of ca the 
posits are generally very good and exhibit no indication of being injured WS 
influence of Sb. MAB 
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METALLIC COATINGS OTHER THAN 
ELECTROPLATING (8) 


Metal Coatings for Steel. Marvin J. Upy. Mining & Metallurgy, Vol. 13, 


Apr. 1932, pages 173-174. Metallic coatings are used to improve its appear- 
ance, to resist corrosion and to resist wear and abrasion. Coating for improvement 
of appearance is confined to electroplating. Where resistance to corrosion is pri- 
mary object Zn, Sn and Cd are applied directly to steel. Cr due to its low coeffi- 
cient of friction offers considerable resistance to wear. Perfect coatings should be 
free from pin holes, be of even thickness and adhere well. Of the 3 factors con- 


tributing to adherence, cleaning is the most vital. VSP (8) 
New Developments In Galvanizing. W. H. Spowrrs, Jr. Iron Age, Vol. 131, 
Feb. 16, 1933, pages 270-273, adv. sec. page 12. Discusses 5 major devel- 


opments which have influenced the quality and cost of galvanized products the 
past year. They are the perfection of a neutral flux to reduce dross formation, the 
preparation of a special flux known as No. 20, and a continuous process for galvan- 
izing wire. Application of diffusion flame for heating galvanizing kettles is described. 
Other developments under way are the perfection of an automatic wipe for gal- 
vanized wire, a more permanent container for Zn and bright coat for wry 
woeducts. 

. Resistance to Heat of Steel Coated with Aluminum. (Uber die Hitzbestandigkeit 
von alumetiertem Stahl.) Konrap Staurrer. Metallwirtschaft, Vol. 12, Feb. 
10, 1933, pages 73-76. Sheet steel test pieces of .08 to .29 C content were 
eeated with 140 to 380 g./m.2 of Al by the Schoop spraying process. They were 
then covered with sodium silicate to exclude air while they were heated to anneal- 
ing temperature for 40 to 100 min. to diffuse the Al into the Fe. The difference in 
weicht of the plates before and after spraying was taken as the weight of Al ap- 
plied. The heat resistance of the samples was determined by heating them in an 
electrically heated tube furnace in an atmosphere of Og. The Og absorption and 
tendeney to crack on bending were measured. Best protection of the steel and 
physical properties of the coating were obtained by an Al coating of 270 to 350 


g./n With the higher C steels the coating was more brittle than with the lower 
C | the lower C steels withstand oxidation better. The protection afforded by 
these Al coatings is very satisfactory up to 1100°C. If the oxidation temperature 
is not over 900° the temperature and time of the preliminary diffusion treatment 
are not important as further diffusion takes place. If a heavy coating has been 
applied it is better to diffuse at higher temperatures, about 1200°, in order to 
obt deeper diffusion. This produces greater uniformity in thickness of coating 
and + duees the brittleness. CEM (8) 
Finishes for Aluminum. T. DD. Stay. Metal Progress, Vol. 23, Jan. 1933, 
pag 24-27. A number of finishes for Al architectural ornaments and the 
met used to obtain them are described. Al cannot be used for this work as 
cas to discoloration and surface blemishes. To remedy this, sand blasting, 
pol -, buffing, brushing, hammering and other methods are used. Coarse, medium, 
and sand blasting are used depending on the following operations and _ finish 
desi A dark slate-gray color obtained by de-plating electrolytically is used 
for ndrels. Polishing ives a silver luster with high reflectivity of light. Buffing 
is us for interior work. Wire brushing gives a high luster finish, but not as 
high polishing does. Fine wire brushing and polishing gives a satin finish. Oxidized 
high ‘ht finish, east hammered, and combination finishes to give contrast are 
also d. Painting, laequering, and the alumilite process, which gives an oxide 
film ch is then colored with certain dyes and pigments, are used mostly in 
inter work. WLC (8) 
Embrittlement of Hot Galvanized Structural Steel. S. Ersrrin. Mechanical 
Wor & Engineering Record, Vol. 92, Nov. 18, 1932, page 478. 
See als & Alloys, Vol. 4, Oct. 1933, page MA 317. Kz (8) 


On the Intermetallic Diffusion of Metallurgical Materials. (Sur la Diffusion Inter- 
Solide des Produits Metallurgiques.) J. Laissus. Chimie et Industrie, Vol. 29, 
Mar 33, pages 515-526. Physico-chemical phenomena known as cementa- 
tion may be applied not only to intersolid diffusion of C in metals but also to 
diffusion of a large number of metallic elements in other metals and alloys. 
Author presents general principles of subject and gives a brief historical review. Then 
he gives the results obtained from his personal experimental studies. Subject matter is 
particularly applied to protection of metals from corrosion. Influence of tempera- 
ture and time are discussed in general—the latter including penetration by a 
chemical reaction which gives rise to a definite intermediary compound and penetra- 
tion by one metal through another. Cementation at low. temperature, at average 
temperature, and at high temperature was investigated on Cr, W, Mo, Ta and B, 
on V and Co, on U, Ti and Zn, in mild stecl and in electrolytic iron. Author made 
a study of resistance of iron and steel thus treated to oxidation at high 
temperatures and to corrosion by HoO, HCI, HeSO, and HNOg. Results showed 
that by a judicious choice of special element constituting cementation and by 
careful operation, a mild steel will have following properties: (1) with Zr and U, 
a durability comparable to a high grade steel; (2) with Zr and Cr, resistance to 
oxidation at high temperatures; (3) -with Cr, Ta, Mo and W, resistance to corro- 
sion by acid. The cementation of Cu and its alloys was also investigated. Al 
produced a zone of Al-bronze. With proper heat treatment this metal will compare 
favorably with mild steel. The absence of equilibrium diagrams makes this study 
difficult, but tests were made at low temperavures (up to 500°) on Cu with Cd, Zn, 
and Cr, and at average temperatures on Cu with W, Mo, and Ta. No results are 
given of these latter tests or of those on other metals which are in the process 
of experimentation. MAB (8) 


INDUSTRIAL USES & APPLICATIONS(9) 


Aluminum Powder and Bronze Pigments in the Paint Industry. (La poudre 
aluminium et tes bronzes couleurs dans l'industrie des couleurs.) H. Ranart. 
Revue de l'Aluminum ect de ses applications, Vol. 9, July-Aug. 1932, pages 
1789-1820. Extensive survey of the preparation and use of Al powder and 
bronze pigments. AH (9) 

Useful instrument Alloy. W. F. Ranpatt. Electrical Review, Vol. 112, 
Jan. 13, 1933, page 42. Outlines magnetic properties of ‘‘Mumetal’’ and de- 
scribes its application in instrument transformers, audio-frequency intervalve trans- 
formers of radio receiving sets, moving-iron electrical measuring instruments, and 
Shields for electrical instruments and electrical recording and sound-reproducing ap- 
paratus. MS (9) 

Use of Friction Alloys with a Lead Base and Great Content of Copper. (Condi- 
tions d’Emploi des Alliages a Frottement & Base de Plomb et @ Forte Teneur en 
oo.) A. Ricnarp & H. AcKerRMANN. Cuivre et Laiton, Vol. 5, Nov. 30, 
932, pages 523-528. Factors determining satisfactory oyeration of bearings 
are diseussed; of practical importance is: 1. admission of proper quantity ef lubri- 
tant at proper place in order to form necessary oil film on shaft, 2. linear and 
uniform distribution of lubricant on surface of shaft and quality of lubricant; but 
Particularly 3. character of material forming bearing surface. Friction must not 
develop surface stresses or deformations, and method of machining and polishing 
Surfaces is of great influence. This is illustrated by micrographs of different compo- 
~ tery and methods of polishing. High lead content gives a very good a 

—- a (9) 

Eye Appeal Helps Metal Partitions. Grorce Rice. Metal Progress, Vol. 23, 
ah 1933, pages 49-50. The writer suggests that sheet metal partitions, so 

in use in Cal., be factory decorated to increase the market for this material. 
be usual drab finishes are without appeal, but simple designs and finishes, such 
4 {Reemetrical figures and bronzing liquid, would definitely increase their appeal. He 
S out that aute body makers do not depend on buyer to decorate car. WLC (9) 


bo 
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Progress in Passenger Car Construction for the German State Railroad. (Fort- 
schritte im Personenwagenbau der Reichsbahn.) C. Cartowitz. Die Eisenbahn- 
werkstatte, Vol. 41, June 5, 1933, pages 93-94. Replacement of woodep 
constructions by steel, profiles, sheet sizes, ete., employed, standardization of 3 car 
types, adoption of welding and utilization of light metals. The weight of a stand- 
ard express Pullman car could be reduced from 47,000 to 33,900 kg. due to the 
advances discussed. WH (9) 

The Manufacture of Bolts and Nuts. J. B. Neacey. Wire & Wire Products, 
Vol. 7, Dec. 1932, pages 418-420, 436-437. Processes employed in produc- 
tion of bolts and nuts, their heat treatment and testing are described. Ha (9) 

Recent Developments in the Preparation and Uses of Thallium. James C. 
Muncu. Foote Prints, Vol. 6, June 1933, pages 1-21. Paper itself is 
critical review of 103 references, of which 67 were published since 1922. 
Uncombined Tl does not occur in nature, nor have commercial ores been dis- 
covered. Richest ores are lorandite and urbaite (Macedonia), hutchinsonite 
(Switzerland), crooksite (Sweden). Chief commercial sources are Cu and Fe 
pyrites and flue dusts from H»SOq plants burning thalliferrous pyrites. Flue dusts 
usually contain <0.5% Tl. Processes of extraction and purification briefly de- 
scribed include Enck’s (1929) and Hughes’ and Teats’ (1932); recent electrolytic 
deposition processes likewise reported but results of latest investigations aiming at 
improving present methods of commercial manufacture ‘‘have not been made avail- 
able to the public up to this time.’’ Medical, fungicidal, insecticidal and rodenti- 
cidal uses set forth in detail; industrial uses described are photography, photoelee- 
tric cells, Cu electrodeposition, fuse metal, bearing metal, thermometric materials, 
1iCl-resistant alloys, ‘‘stainless silverware,’’ colored glass, imitation gems, spectro- 
scopic standards, titration standards, catalysts, gravimetric medium, pigments, ‘‘non- 
knocking’’ motor fuels, etc. If statements in literature are true, ‘‘one may antici- 
pate the development of ‘stainless silverware.’ ’’ MFB (9) 

Chrome-molybdenum Steel as Thin-walled Tube Material for Airplanes. Murayi 
KINUKAWA, Tetsu-to-Hagane, Vol. 18, June 1932, pages 563-577. (In Japa- 
nese. ) From dynamical and statical tension tests, it is concluded that manu- 
facturing of a thin-walled Cr-Mo steel tube (0.3% C, 1% Cr. 0.2% Mo, <0.5% 
Si, <—0.7% Mn, <0.04% P, <—0.045% S, <0.2% Cu) at room tempera- 
ture is not difficult. By proper mechanical or heat treatment, tensile strength from 
55-150 kg./mm.2 and elastic limit from 30-130 kg./mm.2 can be obtained. Oxy- 
acetylene welds show good pronerties if properly made and the same metal as welding 
rod is used. The corrosion tests of Cr-Mo steel, after various ineat treatments with 
acids, NaCl solution, 5% NaCl + 1% Hee, etc., show good results. ST (9) 

Castings Star As Movie Props. J. T. Jackman. Foundry, Vol. 60, Get. 1932, 
pages 12-14, 46. Studio foundryman reproduces a wide variety of objects in 
non-ferrous metals such as: ornamental castings, guns, knives, railroad trains, etc. 
Ferrous castings are made in outside foundries. VSP (9) 

Welding the Modern Transport Plane. Bor Jounson, Industry & Welding, 
Vol. 5, May, 1933, pages 2-4. Materials used and methods employed in the 
“*three-mile-a-minute’’ plane of the United Air Lines are described in detail. 

Ha (9) 

All Metal Planes for Coast to Coast Transport. R. E. Jounson. Metal 
Progress, Vol. 24, July 1933, pages 41-43. The construction of the new 
all-metal Boeing transport planes for the United Air Lines is described. Body and 
wing surfaces are covered with duralumin sheet, anodically treated. Spars and ribs 
are duralumin in the wing and fuselage. Cr-Mo tubing is used in the wing part 
housing the engine and fuel tanks. The tanks are of pure Al. The tensile strength 
of the duralumin is raised by heat treatment after aging to 55,000 Ibs./in.2. The 
Cr-Mo tubing has a tensile of 180,000 lbs. Ni steel used for terminals, bolts, 
and trunions is heat treated as high as 200,000 lbs./in.2. All main parts are 
easily interchangeable, being bolted instead of riveted, with other planes of the 
group. Hand work is reduced to a minimum with lower cost of production. 

WLC (9) 

Arc-Welded Construction on German Fire Tower. E. L. Kucuer. Industry & 
Welding, Vol. 5, May 1933, pages 6-10. Describes the building of a 128 ft. 
fire escape, made of 5 parts telescoping into one another; the sections are of steel 
tubing 1-2 mm. thick. It was tested under an angle of 75° by a weight of 770 
lbs. suspended at its top; under this condition the bend was only 1/3 of that of 
a wooden escape. The saving in weight was 26%, and in cost 25% against a 
wooden escape. Ha (9) 

Aluminum Alioys in Vehicle Construction. (Aluminium-Legierungen im Karosserie- 
bau.) M. W. Kister. Deutsche Motorzeitschrift, Vol. 10, May 1933, pages 
88-04. 10 reasons demanding the use of light metal; the eleventh states that 
light metal profiles suitable for vehicle construction are more readily obtainable and 
cheaper mainly due to more favorable working conditions. The occurring stresses and 
structural details are taken up at length. Information on heat treatment of light 
alloys is furnished. Elastic deformation ability of light alloys is about 3 times 
that of structural steel under comparable conditions. Corrosion properties (Anticor- 
rodal) and significance of application in Switzerland are emphasized. On a 30 pas- 
senger bus, 800 kg. weight were saved by employing 400 kg. light metal. Average 
saving in weight amounts to 15%. Patented body frame trimming illustrated per- 
mits a further saving in weight of 10-15%. EF (9) 

Modern Lubrication Technique. (Neuzeitliche Schmiertechnik.) E. Kunn. Die 
Warme, Vol. 56, Apr. 15, 1933, pages 234-236. Besides a discussion on 
problems involved in lubrication technique, testing of lubricants, practical experi- 
ences, ete., attention is directed to the advances of bearings and bearing metals. 
Since the revolution speeds were raised from 200-400 to 1000-2000 r.p.m. “Diesel 
engines) the original white metals are abandoned in favor of Pb base bronzes (up 
to 25% Pb) to which small quantities of graphite are added. The alloy is put into 
place by a special press casting process. These alloys are used for both crank shaft 
and connecting rod bearings. Tests on Mn containing bearing metals disclosed a 
reduction of the harmful SnOe. The crystal structure exerts an influence upon the 
formation of the lubrication film. Pb bronzes exhibit small Pb islands onto which 
oil adheres while it prefers the grain boundaries in cast bronzes. The structure of 
the journal should also be taken into account. Nitrided steels yielded good service 
as well as a martensite structure. EF (9) 

Pure Nickel for Chemical Industry. (Rein- Nickel fiir die chemische Industrie.) 
Apparatebau, Vol. 45, May 12, 1933, pages 49-52. Containers of pure Ni 
are used for storing such materials as alkalies in molten and dissolved state, KOH, 
NaCl, saltpeter, sodium sulphate, ammoniac, tannic acid, carbolie acid, ete. A de- 
tailed table shows corrosion stability of pure Ni under effect of various chemical 
reagents. GN (9) 

Manufacture of Locomotive Crankshafts. (Note sur la fabrication des essieux 
coudés de locomotives.) J. Oupetr. Science et Industrie, Vol. 16, Sept. 1932, 
pages 357-360. In a high speed locomotive, the forged crankshaft is the most 
expensive part of the mechanism; after a certain time this part must be replaced 
before it is worn ouf due to the formation of cracks. From practical experience of 
several railway companies it appears that a self-balanced crankshaft built up of 9 
components has a much longer life than that of the forged axle. Method for ma- 
chining this axle is described in the present article. Special alloy steel had been 
resorted to in order to prevent the rapid occurrence of cracks. Steel containing Ni 
2% and Cr 0.5% has been used in shafts of 31 locomotives of the ‘“‘Chemins de 
fer d’Alsace et de Lorraine.’’ Results to date show a substantial improvement as 
compared with those previously recorded on common C steel shafts. However this 
alloy steel when heated at 400°-500° C. tends to show the ‘‘blue brittleness’’ 
although this may be almost completely prevented by Mo additions which, unfortu- 
nately, increase the price of the steel. In describing the process of manufactur- 
ing of the composite shafts author refers to the use of Ni-Cr steel. FR (9) 
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use FOXBORO PYROMETERS 


@ Gambling with heat is costly. A definite check 
on your temperature conditions by a Foxboro 
Recording Potentiometer Pyrometer will insure 
against losses and improve the uniformity of the 
product. 


@ This new Industrial Temperature Recorder has 
many distinguishing features. Outstanding among 
these are: Any number of records from one to six 
on a twelve-inch chart; a rapid cycle of record- 
ing; a unique design of balancing mechanism; a 
universal fume-proof and dust-tight case; and a 
novel inking device for the multiple-record in- 
strument. 


@ The features of this instrument can be used to 
your advantage. Write for more complete infor- 


mation and Bulletin No. 190—it will in no way __ 


obligate you. 


THE FOXBORO COMPANY 


FOXBORO, MASS., U.S. A. 
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The Cracking of White Metal in Diesel Engine Big Ends. H. R. Ricarpo, 
Mechanical World & Engineering Record, Vol. 93, Mar. 24, 1933, pages 
283-286. About 60% of the manufacturers of oil engines suffer from big-enq 
bearing trouble in the form of cracking of the white-metal linings. If design and 
cost permit the use of a hardened crankshaft, it becomes possible to employ harder 
bearing linings, such as lead bronze, gunmetal, or duralumin, depending upon the 
difference in surface hardness between the crank and the bearing material. Where 
white metal is used it is best to employ very thin linings of the order of 10-99 
thousandths of an inch carried in separate thin steel shells. A connecting-rod made 
from an Al-alloy with high elastic limit and low modulus will help to eliminate 


trouble. Kz (9) 
Use of Steel Castings in Welded Construction. J. G. Ritter. Welding News 
Vol. 3, July-Sept. 1932, pages 38-39. Economy attainable by combining 


cast steel with welded construction and factors affecting it are briefly discussed 
Ha (9 
Steel Castings in the Navy. Grorce H. Rocx. Foundry, Vol. 60, Sept. i939, 
pages 28-29, 67. Abstracted from a paper on ‘‘Notes on the development of 
certain materials used in ships of the U. S. Navy,’’ read before Society of Navyai 
Architects & Marine Engineers in New York. Defects usually found in many hull 
castings are shrinkage cracks, blowholes and cavities. Solution lies to some extent, 
in improved foundry practice, methods of molding, chilling, size and location of 
gates, ete. There also must be close coéperation between designer, patternmaker and 
foundryman. VSP (9) 
Selecting Alloy Steels for Locomotive Frames. W. A. Newman & C., F, 
Pascor. Iron Age, Vol. 129, Jan. 14, 1932, pages 172-175. Investigation 
of 10 different alloy steel heats made to meet demand for stronger steels in loco- 
motive frames. After casting the frames were given a double heat treatment which 
consisted of heating to 1800° F. for 2 hr./in. of cross-section, and then to 


1450° F. for 1% hr./in. of cross-section, both being cooled in air. Results were 
that test bars showed signs of secondary piping at about center of cross-section, 
Tabulates results of tension and impact tests. VSP (9) 


Unique Forming and Welding Operations. F. L. Prentiss. Jron Age, Vol. 131, 


Feb. 2, 1933, pages 198-201, adv. sec. page 20. Describes new methods of 
manufacturing rear axle housing for automobiles developed by the Midland Steel 
Products Co., Cleveland. The housings are made from welded steel tubing formed 
by a new continuous automatic tube-making process. A method of expanding one 
end of tubing has been devised which is of importance in making the housing from 
tubular stock. In the second method of making housings, they are made from 2 
flat blanks which after forming are welded with a single longitudinal seam. This 
method is claimed to be more economical. VSP (9) 

Monel Metal for Corrosion-Resisting Springs. Warren F. MANTHETI. . hin- 
ery, Vol. 39, Sept. 1932, page 24. Very brief note on advantages Monel 
metal for springs. RUP (9) 

Metal Aids the Sportsman and Camper. J. G. Mapes. Metal Prvovress, 
Vol. 24, Aug. 1933, pages 15-18. Describes various articles of camping fish- 
ing equipment made of metals. C (9) 

Steel Partitions. Present and Future Pessibilities. Joun G. Mares. Metal 
Progress, Vol. 23, June 1933, pages 20-22. 20 tc 16 gage, full ‘nished, 
furniture grade sheet steel partitions are being made by the Mills Co. of Clcveland, 
The sheet steel is stretcher-leveled, mortise and tenon connecting edges fo: ied by 
special rolls, and the sheets crimped into a tight fit. Interchangeable frict clips 
give additional rigidity. Sketches show some standardized connections and joints. 
Shop assembly expedites installation on the job. Imitation marble, w and 
plaster finishes, as well as paint are used. Waviness of sheets prevents the use of 
gloss coatings. A 2 in. air space in the panels is filled with insulating material. 
Soundproofing requires felt runners along the floor and ceiling joints. Reluciance to 
try something new is blamed for the small use so far of metal partitions, some 


10,000 tons a year. Price is the same as plaster walls, maintainance and removal 
costs lower, salvage value much higher. Movable partitions in homes are predicted 
for the future. WLC (9) 


Advantages of Use of Copper and Brass in Metallic Fittings. (Avantages de 
Emploi du Cuivre et du Laiton dans les Armatures metalliques.) J. Meyrat. 
Cuivre et Laiton, Vol. 6, May 15, 1933, page 215. The great advantages 
in using Cu and brass fittings instead of Fe are pointed out, particularly where 


rust can damage valuable parts in buildings, as under paintings, murals, etc.; even 
the so-called rustless steels should not be used in such cases. Ha (9) 
*‘Ferrane.”’ L. E. MiLiter. Tevetnuie Metal!ui, No. 3, Mar. 1952, pages 


360-369. Describes experiments made with object of improving process of 
manufacture and properties of ‘‘Ferrane’’ (Al-Fe bi-metal) sheet and strip. 


BND (9) 
Reduction in Weight of Mine Cages. (Allégement des cages d’extraction.) 
L. Lanoussay. Revue du Nickel, Vol. 4, Apr. 1933, pages 64-70. A 


study of ‘he replacement of plain C steel by alloy steels or light alloys for mine 
cages and of the corresponding economy. A reduction in weight of 30% to 50% can 
be brought about by such replacement. For existing conditions any replacement 1s 
not justified for a working depth smaller than 1500 feet. AH (9) 

Alpax for Doors of Railway Carriages. (Les portes en Alpax dans le matériel de 
chemins de fer.) M. Leroy. Revue de |l’Aluminium et de ses applications, 
Vol. 9, Nov.-Dec. 1932, pages 1893-1899. Doors made of alpax for railway 
carriages are light, solid, economical and are easy to assemble. AH (9) 


Adaptation of Dental Amalgams. Raymonp P. LeRoy. Journal American 
Dental Association, Vol. 20, July 1933, pages 1218-1223. The adaptation 
of amalgam fillings to cavities in recently extracted teeth and in steel dies was 
studied by means of staining solutions, pneumatic pressure, or a combination of the 
2 methods. No adaptation of amalgam in natural teeth was attained that _would 
successfully resist ingress of staining solutions, such as mercurochrome. Fillings 
could be attained in stee) dies which withstood 10 to 50 Ibs. air pressure. The 
resistance to pressure varied with time, indicating that amalgams pass through 
cycles of expansion and contraction. Gold foil fillings and inlays did not leak the 
staining solution. OEH (9) 

Longitudinal Pisplacement of Rails and Deformation of the Track. (Les deplace- 
ments longitudinaux des rails et les déformations de la vole.) R. Levi. Géme 
Civil, Vol. 101, Aug. 1932, pages 179-183. Treats mathematically the pro- 
posed advantages of using 30 meter rails in preference to the shorter lengths. Long 
rails can be used without any fear, bvt their commercial advantages have to : 
checked by actual use. JDG (9) 


Materials of Chemical Plant Construction. A. H. Loveress. Industrial Chem 


ist, Part 1! 1—Lead, Vol. 8, Aug. 1932, pages 289-290; Sept. 1932, pages = 
312; Oct. 1932, pages 352-353; Part 1'V—tron and Steel, Nov. 1932, pages 387- 
390; Dee. 1932, pages 442-444; Vol. 9, Jan. 1933, pages 26-29; Part v—Re- 


fractories, Mar. 1933, pages 99-101; Apr. 1933, pages 126-128; May 1933, pages 
161-163. This series of articles covers a broad field but the articles in — 
selves contain for the most part generally known information. While the articles 
are taken from previously published work there is a scarcity “f references 9) 
one would expect to find in such a series. RAW ( 


Material for High Pressures and Temperatures. (Werkstoffe fiir hohe brace ont 
Temperaturen.) Lursercer. Elektrizitatswirtschaft, Vol. 31, May 31, ‘ 
pages 217-219. Discussion of paper before 34 Annual Meeting of ASI®, 
Chicago. Contrary to a tendency in the U.S.A. to employ high alloy steele, Lr 
C steels have been replaced by low alloy steels (0.3-0.4% Mo and 6 Cr/ etn 
Mo) steels in highly stressed boilers on the continent. These less expensive © (9) 
served their purpose. 
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HEAT TREATMENT (10) 


Heat-Treatment of Aluminum Alloys. Douctas B. Hopzps. Machinery, 
N. Y., Vol. 39, Jan. 1933, pages 319-320. When an Al alloy product is 
rolled, drawn, forged, extruded, or otherwise cold-worked, it is strain-hardened 
which results in an inerease in strength and a decrease in elongation. In either 
east or wrought Al products material is annealed at 650° F. and slowly cooled. 
By heating the alloy between 900° and 960° F. for a time the soluble constituents 
of the alloy are brought into solid solution. Tensile properties of some of the more 
eommon heat treated wrought and cast Al alloys in the annealed, heat treated and 
quenched, and heat treated, quenched and aged conditions are shown in a table. 
Another table shows workability of wrought Al alloys with various heat treatments. 

RHP (10) 

High Lights on Heat-Treating Tool Steels. Wm. C. Berz. Modern Machine 
Shop, Vol. 6, Oct. 1933, pages 22-24. A brief discussion of heat-treating 
and cooling methods for tool-steels. A chart for converting temper colors to Rock- 
well hardness is added. Ha (10) 

Heat Treating Gray tron Castings. Joun W. Botton. Foundry, Vol. 61, 
Mar. 1933, pages 19-20, 62. From a paper presented before the Cincinnati 
chapter of the American Society for Steel Treating. Commercial cast Fe are alloys 
of Fe, C and Si, plus Mn, P and S, and in mary cases alloying elements such as 
Ni, Cr, Mo, etic. Gives the influence of these elements on heat treatment results. 
Proper use of alloys facilitates heat treatment by quenching. Elements like Cr and 
Mo may cause difficulty in annealing. Discusses basic principles to be observed in 
heat treating east Fe. Lowering of critical range, some stabilization of carbides, 
and lowering of critical quenching speeds are definite advantages, resulting in easier 
manipulation, less drastic treatment and greater toughness in finished on eae 

The Selection and Treatment of Gear Steels. Edgar Allen News, Vol. 12, Nov. 


1933, pages 339-342. Correct selection of gear steels and their heat-treatment 
is discussed; they must not give undue wear in service, teeth must not break and 
they n run noiselessly. The electric heat-treatment as applied to Ni steels by 
Brown and Co. is described and parts illustrated. Ha (10) 

Heat Treatment of Cast Iron. J. H. BravsHaw. Proceedings Staffordshire 
Iron teel Institute, Vol. 47, Session, 1931-32, pages 52-57. A gen- 
eral di sion on microstructure, heat treatment, alloy cast iron and the application 
of the t treated cast iron. GT™ (10) 

Some Phases of Modern Heat Treating. P. P. C. CHAPMAN. Iron and Steel 
of C la, Vol. 16, May-June 1933, pages 67-69; July-Aug. 1933, pages 83- 
88 Paper presented to Montreal Chapter, A.S.S.T., in which author deals with 
types « nace in general use, conditions which must be met for furnaces to be 
efficier eat-treatment of welded pressure vessels, and tests needed to ensure their 
solidit; ’rinciples of heat-treatment are then fully discussed, the paper being 
copious lustrated by photographs and photomicrographs. OWE (10) 


Heat-Treatment of Gearing. E. F. Davis. American Machanist, Vol. 77, 


May 10, 1933, pages 306-308. The difficulties of heat-treatment of gears are 
pointed - correct treatment must not change diameter of pitch circle or shape 
of teet the least or noisy gears result. Oil-hardened gears usually expand per- 
manent n hardening, carburized gears show a little shrinking. Rate of quenching 
is a m important factor, oil and water quenching both can give very good results 
when a ted to the mass to be hardened and the cooling rate is not excessively 
fast. ( ling gives good results with low C steels. The conditions are discussed 
at ler ind attention called to the fact that in order to produce satisfactory 
gears eel should be treated properly during production as well as during the 
heat-tr nt after it is finished. na (10) 











U. S. Patents 1,812,837 and 1,898,415 | 


| IMPROVE 
| HIGH SPEED STEEL TOOLS 


SENTRY DIAMOND BLOCKS 


Tools hardened by this method are not 
| decarburized, scaled, or reduced in size. 
Even the sharpest edges retain their 
original contour. If you work skillfully 
| to manufacture high speed tools of 
| definite size and finish, let us demon- 
| strate advantages of the Sentry. Dia- 
mond Block by hardening samples. 











Literature on Request 
The Qentry (Company 
oie MASS. 
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Cuts Out 
A Costly 


Operation 


Tools or dies come from the furnace 
clean. Work hardened in the Triple- 
Control Hump furnace under the new 
Vapocarb atmospheric control does not 
scale. It does not pit . . . it does not 
decarburize. It needs no refinishing for 
surface flaws. You should save this cost 


= 


on each tool or die you make. 


And size is normal. Because the hardener 
has automatic control of the rate of 
heating, work comes from the Triple- 
Control Hump furnace practically with- 
out distortion. Heat input up to the 
critical, during the critical, and on up 
to the quench point can be maintained at 
a rate that assures even heating of light 
and heavy sections, with minimum gradi- 
ent from surface to center. Internal 
stresses which ordinarily cause distortion 

. sometimes breakage . . . do not occur. 
There is little or no refinishing for dis- 
tortion. 


Most plants show subst: :tial savings on 
refinishing when they use the Triple- 
Control Hump Method with its new 
Vapocarb atmosphere. 


Let Us Help Investigate the Method 
As It Applies to Your Work 
Address Section L 







LEEDS & NORTHRUP COMPANY 
4925 STENTON AVENUE PHILADELPHIA, Pa. 





NO SCALE: NO PITS; NO DECARBURIZATION; PRACTICALLY NO DISTORTION 
1-3262 
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For Bright 


Annealing 





types of 
Hayes 


Furnaces 





@ 

Type LA is for hydrogen annealing up to 1900° F, equipped with metallic heating Cc 1 | 

elements. . e 

Type HA is for hydrogen annealing from 1900° to 2400° F, equipped with Globar Heat- 

ing Elements. 

These furnaces are for annealing non-ferrous metals, flat or hollow silverware, radio - are 

tube parts, etc.; also for silver soldering. They are made in both hand operated and I N c. 

conveyor styles. An exclusive new design is used which materially reduces the consump- Makers of Electric 
4 - 


tion of hydrogen, making the operating cost of a Hayes furnace unusually low. 


Furnaces .. Est. 1905 


SPECIAL BRAZING FURNACE 129 Baker Street 
For copper brazing and brazing tungsten carbide tips on cutting tools, we provide Type Providence, EK. I. 
HG for temperatures up to 2400°. It is equipped with Globar Heating Elements and our 
patented “Certain Curtain” control of furnace atmosphere by means of pre-combusted Details may be obtained from 
gases. Full details furnished upon request. us or our representatives 
E. F. BURKE L. W. HAYDEN F. J. CONDIT R. G. HESS L. C. LOSHBOUGH C. A. HOOKER C. B. SMAIL 
2281 Seranton Road 26 So. Fifteenth St. 148 Crestwood Ave. 176 Fulton St. 2626 W. Washington Blvd. 202 Forest Ave., Royal Oak 1301 ¢ Bldg., 


Cleveland, Ohio Philadelphia, Pa. Buffalo, N. Y. New York, N. Y. Chicago, Tl. Detroit, Mich. Pitts! , a 
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No matter what brings you to Phile 
delphia— business, pleasure or a tour 
of America’s historic landmarks —you 
will do well to stay at Hotel Adelphia 
Close to all attractions —with every 
comfort and luxury at low cost. Finest 
food deftly served in the French Res- 
taurant, Coffee Grill and Roof Garden. 


400 ROOMS with BATH 
from *3. single from $5. double 


ADELPHIA HOTEL COMPANY 
David B. Provan, Managing Director 


PHILADELPHIA 
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THE GIBSON WELCOMES 
YOU TO CINCINNATI 


One thousand rooms, each with 
bath. 70G of all rooms at $2.50, $3, 
$3.50 and $4. Five famous restau- 
rants: Florentine Room, Roof Gar- 
den, Tea Room, Coffee Shop, and 
Sandwich Grill. Garage Door Serv- 
ice. Best location in city. Cincin- 
nati’s convention headquartera. 

Hazen J. Titus, Manager. 


The-Gaeaher 
Ho} =lme]s-3-10)) 
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Hardening (10a) 


Heat-Treatment of Molds for Plastics. E. F. Bacuner. American Machanist, 
Vol. 77, Apr. 26, 1933, page 279. General requirements of molds for plastic 
materials are discussed. Phenolic and urea base materials need steel molds as they 
have to stand pressures up to 4000 Ibs. /in. 2 under temperatures up to 350 F. 
Steel of low C content is used which is given an outer hard shell of tain 

ickness. a a 
a of Initial Structure on the Critical Cooling Rate during Hardening of Car- 
bon Steel (Inflytandet av utgangsmaterialets struktur pa den kritiska avkylnings- 
hastigheten vid hardning av kolstal) W. Encer & N. ENGEL. Jernkontorets 
Annaler, Vol. 117, Aug. 1933, 409-418. A well worked steel rod (1% C) 
was cut inte 3 portions which were respectively (A) untreated, (B) mild heated 
at 740° C. and (C) overheated to 1050° C. Samples were then hardened from 
730° in water after heats ranging from 1 to 32 min. A second series of much 
finer grain was heated to 830°, hardened in oil, then warmed to 740° and cooled 
in air. Microphotographs showed the first series to be completely hardened after a 
4 minute heat, while the second series showed varying depths of hardening, but 
never complete hardening even after a 32 minute heat. The explanation is advanced 
that fine grained material is transformed more rapidly and therefore liberates so 
much heat in the interior that the hardening stage is passed over. In practice a 
tough interior with a hard surface may best be attained by hardening fine grained 
steel. HCD (10a) 


Annealing (10b) 


Heat-Treatment and Testing of Chains. J. W. Donatpson. Foundry Trade 
Journal, Vol. 48, June 22, 1933, pages 428-429; Iron & Coal Trades Re- 
view, Vol. 127, July 28, 1933, pages 125-126; Sheet Metal Industries, Vol. 


7, Aug. 1933, pages 209-211. A review of recent work in Great Britain, 
Germany, and America. Strain and work-hardening effects can be removed by an- 
nealing nd the combined effects of over-straining and annealing do not produce 
brittle: For wrought-iron chains annealing can be satisfactorily conducted at 
650° -7' C. Steel chains should be normalized at 1000° C. Where steel fittings 
are attached to wrought-iron chains, they should be removed; otherwise, treatment 
should conducted at 1000° C. AWM + Ha + OWE (10b) 


Interrciation of Operating Data of Electric Box Furnaces for Strip tron (Zusam- 
menhang der Betriehsdaten elektrischer Schachtgliihéfen fiir Bandeisen) R. Grarn- 


ZER. / etrowarme, Vol. 3, Sept. 1933, pages 289-292. On the basis of 
1000 « res in a bright-annealing furnace of the box type a formula is developed 
for th ermination of time required to heat a certain charge of strip iron of 
given nsions up to a certain temperature with a given temperature difference 
betwer nner and outer surface; it follows that the time is directly proportional 
to th iare of the thickness of the charge (ring) and inversely proportional to 
the r d temperature difference. The investigation of the economy of a con- 
tinual| erating bateh furnace, that is the ratio of energy consumption per unit 
time, ; that in practice heavy weights of charge should be used. Ha (10b) 
Malleabie Annealing Practice with Special Reference to Continuous Plants. J. lav- 
LON. | ndry Trade Journal, Vol. 49, Aug. 17, 1933, pages 89-91.. An 
article ympanied by 2 diagrams and dealing with the various factors (handling 
operatio fuel considerations, organization difficulties, etc.) to be considered when 
. designi: ictories for continuous malleable annealing practice. Advantages of con- 
tinuous ealing are savings effected through reduction of castings in circulation, 
more ¢ nt operation in the finishing department, improved quality of castings 
produc: iarked savings in fuel consumption and annealing-pan depreciation, and 
clean { es due to lack of scale deposition from pans. OWE (10b) 


Experiments with Annealing of Ball-Bearing Runners (Anlassversuche mit Ku- 
gellagerringen) W. Heinen. Automobiltechnische Zeitschrift, Vol. 36, Oct. 


10, 19 ages 491-492. Experiments have shown that tempering at 150° C. 
of stee! ball bearings eliminates further changes of dimensions by aging, and 
also warping under heating of operation up to this temperature. This is of particu- 
lar importance for roller bearings. Annealing of C steels at higher temperatures 
usually does not have the same effect. Ha (10b) 


Case Hardening & Nitrogen Hardening (10c) 


_ Carburizing by Continuous Gas Process Proves Economical. H. M. Heyn. Steel, 
Vol. 92, Jan. 9, 1933, pages 17-19. Deals with the results obtained with 
several installations of the Eutectrol process as applied to hardening of automotive 
parts. Hardness of the parts has been extremely uniform and distortion has been 
tliminated to a great degree. A case of 0.035” is produced in a total time of 
6.6 hr. Total cost of carburizing is 0.31¢/lb. MS (10c) 

Investigations on the Nitrogen Hardening of Steels (Recherches sur le Durcisse- 
ment a i’Azote des Aciers) B. Jones & H. E. Morcan. Revue Universell« 


des Mines, Series 8, Vol. 9, Aug. 15, 1932, pages 438-440. See Metals 
& Alloys, Vol. 4, Nov. 1933, page MA 354. Ha (10c) 


Hardening in Molten Cyanide. Pt. W1-111. H. N. Berrny & W. Netson. 
Heat Treating & Forging, Vol. 19, Sept. 1933, pages 14, 17; Oct. 1933, 
pages 42-43, Paper read before the Birmingham Section of the Society of 
Chemical Industry. See Metals & Alloys, Vol. 4, Apr. 1933, pages MA 117. 

MS (10c) 

_Are Nitrided Cutting Tools Successful? C. E. Greenawatt. Machinery, 
N r., Aug. 1933, pages 753-758. Presents results of tests made by West- 
inghouse Electric & Manufacturing Co. Early tests made with reamers and form 
cutters made from special brands of nitriding steels were found to be inferior to 
high-speed steel tools. Later high-speed steels were nitrided successfully. It was 
found that growth in the drill after nitriding increased the diameter from 0.001” 
to 0.0015”. Depth of case obtained was between 0.012” and 0.014”. The core 
remains sufficiently soft to prevent breakage. Drills worn under size were brought 
back to their former size by nitriding. Nitriding, grinding, and Cr-plating of drills 
increased production per grind from 250 to 2,000. Gives several other applications. 
ree extensive tables show chemical analysis, heat treatment, hardness, growth and 
results of tests. RHP (10c) 
ant and Practice of Hardening by Nitriding (Zur Theorie und Praxis der 
ae hartung) A. Fry. Technische Mitteilungen Krupp, No. 2, 1933, pages 
mck See Metals & Alloys, Vol. 4, Jan. 1933, page MA 10. Ha (10c) 
Pe, ane of Cast Iron for Hollow Bodies and Superheated Steam Valves (Von 
| Nitirierhartung des Gusseisens fiir Hohikérper und Heissdampfventilen) Fin Kev. 


te Metallbérse Vol. 23, July 29, 19338 95 » 5 26 at 
se, Vol. 23, July 29, 1933, page 958, Aug. 5, 1933, page 990. 
est suited analyses for: 


(A) 4 _ total C graphite Si Mn 8 P Cr Al 
i. Centrifugal castings 2.61 1.38 2.58 0.61 0.07 0.096 1.69 1.43 
Penna castings 2.65 1.80 2.44 0.60 0.075 0.098 1.58 1.37 
Physical properties are improved as follows: 
(A) (B) 
J Centrifugal castings Sand castings 
Wezeated eee SSE Oa 1.58 39.6 418 1.37 33.53 340 
(2) oy. oc: tmmealed slowly cooled.......... 1.62 48.2 302 1.38 40.51 266 
=) Oil qienched from 870° C. and an 
(ST wamae’., C: fort be. 1.61 47.8 331 1.32 40.90 270 
Nitrided at 510° C. for 90 hours... 1.70 46.1 972 1.42 37.52 899 


pal ag of penetration amounts to 0.38-0.40 mm.. Annealing at 950° C. fol- 
Submitter Slow cooling facilitates machining. The roughly finished work is then 
7 © treatment (2), finished and nitrided as under (3). The higher cor- 
on Fesistanee of nitrided material as compared with case hardened objects is 
vhasized, EF (10c) 
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ms: Heat Treatment 
of 
Deli P 
elicate Farts 
riair Springs, Dies, 
aos Razor Blades, Tools, 
Needles, Etc. 
HE scientific heat treatment of delicate parts, 
: no matter how small, may be accomplished in an 
Electro-Magnetic Furnace having ‘Atmosphere 
Control.” Parts .006” thick are being successfully 
heat treated. 





—s The Magnetic DETECTOR indicates the inside 
condition, and the controlled atmosphere protects 
the outside condition, of the steel being treated. 

The DETECTOR shows the moment the steel 

8 part in the furnace reaches the critical point. The 

controllable chamber atmosphere can be adjusted 

at will to prevent scaling, decarburization and 
pitting during the entire heating cycle—even with 
the door open! 


Write for complete information. 





9 TRADE MARK 


REG. U. S. PAT. OFF. 


— HEAT TREATING FURNACES 





© HEVI DUTY ELECTRIC CO. 


MILWAUKEE, WIS. 





METALS & ALLOYS 
March, 1934—Page MA 93 


oe 








me Geet ls Dk De oe 





















Model NA-21! Furnace 


Max. temp. 1200° F. Cap. 250 Ibs./hr. 
Container 16” diam. x 20” deep. 








It heats to 600°F. in 5 minutes! 
It heats to |100°F. in 15 minutes! 


It transfers heat to your work 50 
times as fast as still air and 6 times 
as fast as salt! 


And the price—well you'll be surprised whe 
you see how low it is! Ask us for it. 


American Electric Furnace Co. 
29 Von Hillern Street 


—_ a 


"AMERICAN" Electric Air Tempering Fur- 
nace that is arnazing in its efficiency and 
simplicity! 




















Boston, Mass. 








A New Process for Heat Treating of Rail Ends. J. H. Critcnerr. Railway 
Engineering & Maintenance, Vol. 29, Dec. 1933, page 601. A hand 
welding torch has been used since a couple of years to heat rail ends to a tempera- 
ture above the recalescence point. The rail end was then quenched by pouring a 
definite amount of water on it and drawn by the torch to a desired hardness degree. 
The recent improvement consists in a very much larger oxy-acetylene torch and in 
elimination of water quenching. Due to the large flame, the surface of the rail to 
be hardened is brought to above 1400° F. before the rest of the rail has been 
materially heated. The cold rail metal acts as the quenching medium. The rate of 
quenching is such that the rail is left automatically at the desired hardness. If the 
original hardness of the rail head was 260 Brinell, the treated metal has a hardness 
of 350 or better. Apparatus, operation, economy, and principles involved are dis- 
cussed. WH (10c) 

Spot Softening a Nitrided Case. H. Hl. Asnpown. American Machinist, 
Vol. 77, May 24, 1933, pages 330-331. If local softening of nitrided sur- 
faces is required (for instance, for machining or repairing purposes) the material 
can either be heated to 500°-550° C. and then weld metal fused into the surface 
to be softened, or, in simpler cases, an ordinary soft steel welding wire may be 
fused into the spot. he piece can then be renitrided to practically the same hard- 
ness as before. Ha (10c) 


Quenching (10d) 


Quenching with the Oxyacetylene Torch (LaTrempe au Chalumeau oxy-acétylénique) 
J. Garrnourc. Revue de la Soudure Autogéne, Vol. 24, Oct. 1932, page 
2621. Abstract from ‘‘Journal de la Société des Ingénieurs de 1’Automobile.’’ 
Quenching method developed by English firm Vickers consists in heating surface of 
the cold piece with a torch flame up to quenching temperature and then removing 
the torch quickly, thus allowing surface metal to chill through contact of under- 
lying cold metal. Method can be applied to pieces such as gears. In this case torch 
flame is made to move like a brush. Skillful operators are needed because there is 
less than a second between time at which correct quenching temperature is reached 
and that at which metal begins to melt. Operation is then conducted without heat- 
ing furnace or cooling media. However, it is advisable to maintain pieces cold 
through quenching in water. Advantages of process are: (1) Freedom from distortion 
owing to small surface and depth of metal heated at a time. (2) High superficial 
hardness obtained. This method can be applied to C semi-hard or hard steels as 


well as to alloy steels such as Ni, Ni-Cr, Cr-Mo steels. Hardness numbers obtained . 


through this process are given in a table. List of pieces which can advantageously 
be treated with help of the method is given. FR (10d) 


Aging (10f) 


Retardation to Age-Hardening Effect in High Strength Light Alloys (Du Retard 
au Vieillissement des Alliages Légers & Haute Résistance) CogueLin. Arts-et- 
Métiers, Vol. 85, Oct. 1932, pages 353-356. It is a well known fact that, 
after quenching, it is possible to work easily light alloys of the duralumin type 
before age-hardening effect is completed. In some cases it is advantageous to delay 
effect of age-hardening. Tests have been made to establish effect of low tempera- 
tures in this connection. Results obtained lead to the following conelusions: (1) 
When age-hardening is begun, it is impossible to stop it even at a temperature 
lower than —10° C. (2) Minimum temperature at which metal must be kept is 
about —5° C. (3) As seon as metal is withdrewn frem the refrigerator, age- 
hardening proceeds normally and usual mechanical properties are reached (Tensile 
Strength : 45 kg./mm.2 and elongation in 100 mm. : 24%). (4) Metal keeps a 
soft state so long as it is maintained at low temperature. (5) After quenching, 


metal must be cooled rapidly otherwise it begins to age-harden. Practically the fact 
has been applied in the plant for maintaining, in refrigerated boxes, rivets > 
FR (10f) 


soft state during the whole day. 
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——— amount of virgin ore in mixture brings about heavy scaling. 





Mechanical Properties of Old Boiler Plate (Werkstoffeigenschaften altcr Dampf- 
kesselbleche) K. Baatz. Stahl wnd Eisen, Vol. 53, Nov. 9, 1933, pages 1149- 
1155. Samples of low C steel boiler plate from 6 old boilers installed in the 
years 1881-1902, were tested in tension, bend, and impact tests. Decided deteriora- 
tion in properties was found, the reduction in impact values, ascribed to aging in 
cold deformed areas, being as much as 40%. The lowered values could he improved 
appreciably by normalizing. SE (10f) 

Aging of Steel Springs. R. W. Carson. American Machinist, Vo\. 77, Mar. 
29, 1933, pages 202-203. Nature and effect of aging on material and produets 
are discussed briefly. Recent investigations have revealed that aging is greater in 
cold worked or quenched materials and that the rate of aging increases rapidly with 
only a very moderate increase in temperature. A table is given for recommended 
heat treatment of springs of different materials. 16 references. Ha (10f) 

The Aging of Mild Steel Sheets. R. O. Grirris, Rerp L. Kenyon & Ronert 
S. Burns, Preprint American Iron & Steel Institute, May 1933, 18 pages; 
Blast Furnace & Steel Plant, Vol. 21, June 1933, pages 312-314, 329; 
Metal Stampings, Vol. 6, June 1933, page 172. Type of drawn shapes 
in building auto bodies from sheet metal are illustrated. The effect of aging om 
sheets used for this purpose is important. The stress-strain curve is a very sensitive 
indication of the amount of aging which the sheet has undergone. Freshly cold 
rolled sheets have no sharp yield point and do not stretcher strain but aging causes 
a return of both. Typical stress-strain curves are shown for 1% cold rolling after 
aging various lengths of time at room temperature, 212° F. and 400° F. A rise in 
yield point and tensile strength occurs, and the ductility decreases. At each aging 
temperature the sharp yield point returns at a time depending on the temperature. 
The higher the aging temperature the more rapidly the effect takes place. Other 
tests on material cold rolled yarious other percentages showed the same ge 
relationships between time and aging temperature. The greater the amount of cold 
rolling the longer was the time required for the recurrence of a sharp yield polit, 
and stretcher straining. Greater amounts of cold rolling can, therefore, be emplo: 
to delay the recurrence of stretcher straining, but this procedure can be resorted to 
in only a limited degree because of the impaired ductility that is also produced 
more severe cold working. MS + VVK (10f) 


Malleableizing (10g) 


Metallography of Good and Faulty Malleable Cast Iron (Beitrag zur Metallogr® 
phie guten und fehlerhaften Tempergusses) O. Braver. Zeitschrift fir die oe 
samte Giessereipraxis, Vol. 54, Oct. 1, 1933, pages 405-408; Oct. 15, 19%, 
pages 426-428; Oct. 29, 1933, pages 447-448. Author first discusses Ameti- 
ean and German methods of malleableizing in general with particular reference 5 
the metallurgical occurrences. Importance of proper relation between Mn vee 
content in obtaining good structure is especially emphasized. Mn content should 
be less than twice S content. With S contents above .2% it is advisable to choose 
Mn content more than twice S content, with S above .25%, Mn content 980° 
amount to triple that of S. Structures of pieces malieableized for 30 hrs. at a. 
C. illustrate this. With high S bearing malleable cast Fe a complete disintegrat 
of pearlite is obtained only when a double cycle malleableizing process is > 
First 30 hr. cycle is followed by second 30 hr. cycle in which C content is 
creased by oxidation of graphite and C content of pearlite. Dangerous er ge or 
pearlite is eliminated only when C content has been decreased by oxidation 
.8%. In high S bearing malleable of thin cross-section good structure is 00 
by prolonging malleableizing time; for thicker pieces temperature upon coo: ite in 
be kept for longer time at or around 720° C. to favor disintegration of ma Nin 
ferrite and graphite. By this process good structure can be obtained also proces 
content is not sufficient to obtain good structure by common malleableizing pigh a 
Proper composition of ore mixture for malleableizing is finally stressed. be (106) 
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JOINING OF METALS & ALLOYS (11) 


Partially Welded, Partially Riveted Construction of the Loading Platform of a 
Chemical Plant. (Tells geschweisste, teils genietete Konstruktion einer Versandhalle 
fiir eine chemische Fabrik.) W. Dourmann. Bautechnik, Vol. 11, Apr. 21, 
1933, pages 229-230. Description of construction in which electric-welding 
and riveting are efficiently combined. GN (11) 


Brazing (lla) 


Fluxes for Brazing Steel. Machinery, London, Vol. 41, Jan. 5, 1933, page 


408. Results experienced with various special fluxes for brazing steels are dis- 
cussed. ‘Temperatures at which brazing fluxes change their consistencies are sum- 
marized in a table. Kz (lla) 


Copper-Brazing Applications Under Atmospheric Control. H. M. Wesper. 
Iron Age, Vol. 129, Mar. 17, 1932, pages 670-671. Cu-brazed steel tube 
produced by Bundy Tubing Co., Detroit is similar to sweated tubing made from 
steel, Cu and brass by the same company. The method is known as the Bundyweld. 
The tubing is fed continuously through a controlled atmosphere furnace and the Cu, 
which is applied locally to the joint, flows uniformly through the seams and forms 
a solid wall strueture on cooling. Product shows excellent resistance to vibration, 
has high radiation efficiency and is ductile from high temperature treatment. Con- 
trolled atmosphere for the furnace consists largely of H and CO, supplied by an 
electrolene producer. VSP (11a) 

Hard Alloys Used for Drilling by the Azneft. G. E. Varsuavsxir & N. L. 
VaRTAMETOV. Groznenskii Neftyanik, Vol. 2, July-Aug. 1932, pages 47-54. 
(In Russian.) Reports of the First All-Russian Conference on Hard Alloys. The 


brazing fish tail bits used in rotary drilling with hard alloys is effected either 
by ele (d.c. current) or acetylene welding. The cutting edge is first covered 
with a er, a second and third layer is then added close to the sides. The lower 
parts of the sides (edges) of the bit must also be provided with a hard alloy be- 
eause of their wear in drilling operations. The American powdered alloy ‘‘Blakor’’ 


contains up to 86% of metallic W and its resistance against wear is explained by 
the W vides formed in the course of the brazing. The Russian alloy ‘‘Dognat’’ 


has a ferro-W alloy as the base. It has the advantage of being much cheaper but 
it wea ore rapidly. The alloy ‘‘Azneftit’’ has a ferro-Cr base and its carbides 
are sof han those of the above alloys. The alloy ‘‘Borium’’ is obtained in small 
pieces are welded individually to the bit, it has W-C base and is character- 
ized by very high hardness. ‘‘Pobedit’’ is similar to ‘‘Borium.’’ ‘‘Vokar’’ con- 
tains 8 C, 78-86% W, Fe, Mn and other elements. It has the disadvantage 
of havir varying composition, however, it resists wear to a remarkable extent. 
**Sorm: is used as base for brazing with ‘‘Pobedit’’ and it is slightly softer. 


The exac. proportions of the metals present in the alloys are not given. AAB (11a) 

Pract\::! Experience in Robusco Brazing of Cast Iron. (Erfahrungen aus der 
Praxis iibcr Rohusco-Gusseisen-Hartlétung.) Frepricu H. Fuiess. Zeitschrift 
fiir Sc) eisstechnik, Vol. 23, Jan. 1933, pages 11-14. See Metals & 
Alloys i. 3, Aug. 1932, page MA 299. RRS (11a) 


Brazin» with Low-Melting-Point Alloys. R. R. Suman. Welding Engineer, 


Vol. 17 c. 1932, pages 19-21. Sil-Fos is a brazing alloy with a melting 
point of (300° F. and therefore very suitable for joining non-ferrous metals. 
Ha (11a) 

The Wiys of Brazing. J. Muttarxey. Industry & Welding, Vol. 5, Feb. 
1933, 10-12. A few more difficult brazing jobs for repairs are de- 
scribed Ha (11a) 


_ 


Copper Srazing Applications Under Atmospheric Control. H. M. Wenner. Jron 
Age, Vo\. 129, Mar. 10, 1932, pages 602-604. Describes several Cu-brazing 
furnace installations, the products made and their advantages. Using Cu-brazing 
process the steel objects are charged into furnaces with controlled atmospheres. 
The process has had a rather general application in manufacture of tungsten-car- 
bide tools. Discusses method used by Henry Disston & Sons, Inc., in making in- 
serted and solid-tooth disk saws, circular cutters, etc. VSP (11a) 


Application of Latest Technic in Brazing Hard Alloys. G. E. VArSHAvSKII. 
Groznenskii Neftyanik, Vol. 2, Nov.-Dec. 1932, pages 26-37 (In Russian). 
The following alloys in granulated form are used for brazing bit edges: ‘‘blekor,’’ 
“dognat,’’ ‘‘stalinit‘‘ and ‘‘vokar.’’ ‘‘Studite,’’ ‘‘sormite’’ and ‘“TSBA’’ are 
used in rods and ‘‘borium,’’ ‘‘pobedit’’ and ‘‘relit’’ are used in small pieces (the 
compositions are not given). In the gas brazing method the system ‘‘alloy-acetylene- 
sormite’’ is used, pieces of the alloy are welded into the body of the bit and 
are covered with lighter alloy sormite. In the system ‘‘alloy-copper-gas’’ there is 
no brazing but the pieces of the alloy are welded to the bit by means of Cu 
using natural gas for heating. The consumption of materials in various methods 
of welding is: (1) for ‘‘alloy-acetylene-sormite’’ size of bit 11% inches ‘‘po- 
bedit’’ 500 ¢., ‘‘sormite’’ 450 g. acetylene 109 liters, oxygen 880. (2) For 

alloy-copper-gas’’ *“‘pobedit’’ 650 g., copper 630 g., oxygen 1025 liters, gas 
1150 liters. Up to 40% of the old alloy left on the bit can be utilized when 
using method (2). Among the electric welding methods the following was found 
to be Satisfactory: Welding with 2 ares, this requiring 670 g. alloy, 910 g. 
iron, 35 g. electrode alloy 35 g. C electrodes 45 g. consuming 8.6 kw./hrs. A 
humber of known methods such as that of Alexander, Langmuir, Arkogei are dis- 
cussed. A flux, the ‘‘super-electric-borium’’ used in some methods is composed of 
Si02 17.4%, CaO 29.8%, AloO, + Feo0g 6.34%, MgO 0.97%, SO, 1.37%, 


tausties 2.38%, volatiles 38.4%. A number of methods which were unsatisfac- 
tory are analyzed. AAB (11a) 


Soldering (11b) 


m . for Hard Soldering and Welding Aluminum (Flussmittel zum Hartléten 
veh yy issen von Al) H. Retnincer. Maschinenbau, Vel, 12, Jan. 5, 1933, 


_ Al and its alloys should not be hard soldered or welded without the 
use of effective flu 


wa the bath or = which are to coagulate with the impurities forming a slag 


te develen + © dissolve undesirable substances to a certain saturating point or 
Alo P volatile products which also pull other impurities to the surface (especial- 
ess Bspoei Beside this, other chemical reactions have to complete the cleaning proc- 
chioriqee tally the alkalibisulphates are useful by freeing HCl and HF from the 
AlCle or = fluorides present which then react with Ale, developing the volatile 
the ‘wcitin 3: ,The melting point of the flux should be about 30° C. below that of 
venting a Par or solders thus flowing and spreading out prior to these and pre- 
amounts nidation. A change of the melting point is obtained by adding variable 
of KCl, LiCl or BaCle to the other constituents. RV (11b) 


Seldering the Rustless Steels. V. W. Wuitwer. Iron Age, Vol. 129, Apr. 
vat Page 833, See Metals & Alloys, Vol. 4, Mar. 1933, page 
VSP (11b) 


wat 1933 and Fluxes. O. F. Hupson. Metal Industry, London, Vol. 42, 
Kinds or sure’ «ges 468-470; May 12, 1933, pages 494-496. The different 
essed. Sn-Pb a = reviewed, their mechanical properties tabulated and dis- 
be eutectic ternary most generally used; other alloys are Sn-Pb-Sb, Pb-Sn-Cd; 


Pb-Bi-Sn has a melting point as low as 96° C. and is used 
Special purposes. 7 references. Ha (11b) 


~ 


— 









Soldering Cast Iron (Bewertung von Gusseisenlétungen) BarptrKe & MArTING. 
Autogene Metallbearbeitung, Vol. 25, Dec. 15, 1932, pages 370-378. 
Quality of a soldered joint depends on cohesion and affinity of metals to be joined 
by solder and flux also has a great influence. Several kinds of solders were tried 
and compared among themselves and with welded joints. Strength of soldered joints 
was usually practically sufficient although values obtained were greatly dependent 
on incidents. Economy was unfavorably influenced by high cost of solders which 
could be reduced by employing strength butt-joints. Above 20 mm. thickness, how- 
ever, a reliable joint had to be made by V or X connections. Soldering has advan- 
tage over welding that part to be repaired need not be placed in a mold. Borax 
alone could not be used as a flux. Ha (11b) 


Repair of Large Castings (Die Reparatur grosser Gussstiicke) VW. Anvers. Der 
Autogen Schweisser, Vol. 6, Apr. 1933, pages 46-47. Discussion of re- 
pairs by means of ‘‘Gusseisenhartlétung’’ or cast iron hard soldering. Kz (11b) 

Solderal—A New Aluminum Solder. Metal Industry, London, Vol. 41, Nov. 
25, 1932, page 523. Claims to be useful for all kind of Al-work, possesses 
great strength and is easy to use. Ha (11b) 


The Diffusion of Heavy Metals in One Another and of Aluminum In Zinc, Tin 
and Their Alloys (Uber die Diffusion von Schwermetallen Ineinander und von Alu- 
minium in Zink, Zinn und deren Legierungen) A. Merz & E. Imsuscnu. Metall- 
wirtschaft, Vol. 12, May 26, 1933, pages 295-297; June 2, 1933, pages 311- 
314. An apparatus was developed for measuring the height of a column of 
molten metal in an electric furnace. By dilatometric and thermal measurements it 
was determined that pure Zn is not a polymorphic metal. The speed of diffusion 
of Zn from a ternary Pb-Sn-Zn alloy into binary Pb-Sn solder at 370° C. was de- 
termined. The diffusion constants of Al in Zn and Sn for 610 to 710° and of Al 
from ternary Al-Zn-Sn into binary Zn-Sn alloys at 610° were determined. The 
diffusion consiants of molten metais are independent of the concentration. Most 
of the commercial soft solders for Al composed of heavy metals corrode easily and 
the hard solders, rich in Al, have a high melting point. A suitable Al hard solder 
consists of a ternary Al-Zn-Sn alloy, high in Al, with enough Sn to produce rapid 
diffusion and low melting point and enough Zn to form a ternary solid solution. 
The Sn content should be higher than the Zn content. 8 references. CEM (11b) 


Welding & Cutting (11c) 


Welding of Rails Onto Ties (Schienenbefestigung durch Schweissen) Boss. 
Organ fiir die Fortschritte des Eisenbahnwesens, Vol. 88, Mar. 15, 1933, 
pages 119-120. Two possibilities of welding the lower flange of rails onto a 
sole plate resting on wooden or steel ties respectively are discussed. The seams 
should not be extended to the underside of the rail base. The arrangement of the 
seams must be accomplished in such a manner as to avoid tilting and lateral dis- 
placement of the rail in case a welded seum fails in service. The use of wider steel 
ties is advocated. EF (11c) 

Influence of Slag Inclusions on Quality of Weld with Electric Resistance Butt 
Welding (Der Einfluss von Schliackeneinschliissen auf die Giite der Schweissnaht 
bel der elektrischen Wiuerstands-Stumpfschweissung) H. BLlomperc. Zeitschrift 
Verein deutscher Ingenieure, Vol. 77, May 6, 1933, pages 475-477. 
Failures in fusion welding have often occurred for which a reasonable explanation 
could not be given, although usually a fusion-butt-weld shows more than 100% 
of the tensile strength of the non-welded material. Tests and their metallographic 
investigation clearly showed that in all such cases numerous hollow spaces existed 
in the weld, and that, simultaneously, the original material had many slag inelu- 
sions. It is therefore absolutely necessary to use only inelusion-free steels and to 
weld in as short a time as possible, to employ a sufficiently large welding generator 
and an automatically regulated welding machine. Ha (lle) 

Free Bending Test (Der Freibiegeversuch) E. Brock & H, Extincuaus. Die 
Elektroschweissung, Vol. 4, July 1933, pages 126-129. The authors de- 
veloped an apparatus for bend tests on welds in which no mandrel is used since 
large fluctuations are apparent in bending welded specimens over mandrels or rolls. 
The apparatus is first described and shown in detail. Tests were made on homo- 
geneous, i.e. non-welded bars of various thickness and on X- and V- butt welded plates 
of 5, 10 and 15 mm. thickness with a tensile strength varying from 34-140 
kg./mm.2 Tests show that the part of the test bar participating in deformation is 
uniformly loaded during the whole course of the test. The characteristic of elonga- 
tion is practically alike for samples of various tensile strength, i.e. the angle of 
bending is in all cases a yardstick for the bending test. Further advantages of the 
new bending device are: test bar need not be machined since the weld seam does 
not hinder the bending as is the case in bending tests over mandrels. Measuring length 
of the bar can be smaller than with the former type of bending test. To operate 
the new bending device a simple block and pulley is required so that even small 
shops can make the test. The new method is an excellent means to check the work 
of welders and to test properties of welds made according to various welding 
methods. GN (11c) 


Requirements for Modern Resistance Welding Machines (Welche Anforderungen 
kénnen an moderne Maschinen fiir elektrische Lichtbogenschweissung gestellt wer- 
den?) Worr von Breicuert. Technische Blatter der deutschen Berg- 
werkszeitung, Vol. 23, Aug. 20, 1933, pages 453-454. Author gives the 
following rules for judging are welding machines which are to fulfill following 
requirements: (1) welding properties: (a) creep characteristic, (b) suitable 
current type, (c) practicability, (2) universal applicability: (a) weatherproof and 
stable, (b) movable, (c) connectable to various primary voltages, (d) possibility 
of switching parallel with similar machines, (e) additional apparatus for smallest 
welding currents, (3) efficiency: (a) low first cost, (b) high efficiency, (c) low 
idle capacity, (d) simple construction. GN (ile) 

Welding Stainless Steel. D. S. Bracx. Electrical Review, May 19, 1933, 
page 702. Austenitic group of stainless steels is most suitable for welding. 
Cold welding and cold working should be avoided as much as possible. Atomic H 
process is best. Spot welding can be satisfactory if conditions are carefully studied 
and close temperature control is obtained. Expert are welding is better than expert 
acetylene welding. Direct current is considered better than a.c. because of better 
control of the supply. Abrasive methods of cleaning are being superseded by pickling. 

MS (llc) 

Helical Joints in Welded Cylindrical Pressure Vessels. G. W. Biro. Mechani- 
cal World & Engineering Record, Vol. 93, May 12, 1933, pages 454-455. 
Since the resultant stress in a helical foint is less than in a longitudinal joint, its 
use allows of plate thickness <ing reduced. Author shows that the stress increases 
with the angle of the helix and points out that the length of the joint increases 
as the plate thickness is reduced. Kz (11c) 


Welding. L. C. Binner. Marine Engineering & Shipping Age, Vol. 37, 
Dec. 1932, pages 507-508, 513; discussion, pages 523-524. Results of U. 8S. 
Navy tests on welded longitudinal seams for ship plating are discussed and presented 
in tabular form. The shell of a ship having lapped seams and butts welded with 
electrodes giving deposits having an elongation in 2” of 20% and an ultimate tensile 
strength of 65000 lbs./in.2 would be feasible. The main problem in such a 
project would be those of shrinkage, erection, and cost, not strength. (Kz (11e) 


Manufacture of Ordnance Revolutionized Thru Arc Welding. G. M. Barnes. 
Machinery, London, Vol. 40, Sept. 1, 1932, pages $89-690. See Metals 
& Alloys, Vol. 4, June 1933, page MA 181. Kz (11c) 
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Investigations in the Welding of Pressure Vessels. Commonwealth Engineer, 
Vol. 19, Oct. 1, 1932, page 80. Drawbacks to acoustic, X-ray and mag- 
netic inspection of welded joints are criticized and ‘‘excellent possibilities for 
practical application’’ are seen in the following ‘‘straight away’’ examination 
method originated in Germany. The special apparatus consists of an electrically 
driven vertical milling machine which is tack welded on to the top of the joint and 
a forward travel makes the hole oval and allows an increased area of weld metal to 
be examined. It is a simple matter afterwards to fill in the hole with fresh weld 
metal. The hole when made can, if so desired, be etched to make evident the 
various runs of metal. For vertical and overhead welds, metallic are welding is 
recommended in place of oxy-acetylene welding as it is more difficult for the oper- 
ator to apply the latter process with success. WH (lle) 

Developments in Welding Practice. Commonwealth Engineer, Vol. 20, Feb. 
1, 1933, page 204. Refers to paper of H. E. Grove before Victorian Institute 
of Engineers, stating that the use of small runs and heavy welding currents pro- 
duced welds which were not only sound in their physical properties, but more eco- 
nomical to produce. The speaker gives data on how he used small runs of weld 
deposited from larger electrode gages at higher welding currents in place of larger 
runs with smaller gages. The costs of a No. 10 gage mild steel electrode at 110 
amps. was 58% greater in material cost and 92% greater in labor and overhead 
cost than the unit cost of making it with No. 6 gage mild steel electrode at 225 
amps. Impact tests in combined tension and bending showed that a welded speci- 
men could be made nearly 100% stronger than an unwelded one cut from solid 
mild steel. WH (1lc) 

Hardening of Welded Seams (Hartbare Schweissnahte) Der Autogen Schweiss- 
er, Vol. 5, Jan. 1933, pages 9-10. To produce welds with properties equal 
to those of the parent metal, suitable welding rods from alloys with similar metal- 
lurgieal character as the work piece must be chosen, Kz (lle) 

improved Electrical Welding of Aluminum (Verbesserte elektrische Aluminium- 
Schweissung) Aluminium, Vol. 15, May 15, 1933, pages 5-6. A new 
welding rod is deseribed with a coating which protects the molten material from 
the atmosphere and prevents the formation of alumina (Alg0g). The slag formed 
is of lower specific gravity and remains therefore on the surface of the molten metal 
thus protecting it from oxidation. The strength of the weld is equal to that of the 
solid material. Ha (llc) 
Electric Tube Welder Uses Series of Flat Contacts. Aug. 29, 


Steel, Vol. 91, 


1932, pages 24-26. Description of new welding machine for producing electri- 
cally welded tubing. The usual Cu rollers are replaced by flat-faced electrodes 
mounted on circular carriers which travel with the tube as the seam is welded. 


These electrodes provide a uniform contact area and permit exact control of the 
intensity and duration of the current, thereby eliminating overheating, sparking, and 


deformation of the tube wall. JN (Llc) 

Welding of Small Boats (Das Schweissen kleiner Schiffe) Zeitschrift fiir 
Schweisstechnik, Vol. 23, Apr. 1933, pages 114-116. General description 
of a welded canoe. RRS (11c) 


‘*Metallic Joinery’’ on Gasworks. Gas Engineer, Vol. 57, July 1932, pages 
403-404. Pioneer work in electric welding as outlined by H. E. Grove in a 
paper before the International Association of Bridge and Structural Engineers. 

WH (lle) 

Welding of Aluminum and Duralumin (Schweissen von Aluminium und Duralumi- 
nium) Zeitschrift fiir Flugtechnik und Motorluftschiffahrt, Vol. 23, July 
28, 1932, page 439. Preheating to 260° and 400° C. respectively is de- 
sirable but not always essential. A flux for prevention of oxidation is important. 
Instructions on the welding technique are furnished. The welding rod for duralumin 
should contain 50% Si. After welding wash and brush with hot water, heat in a 
furnace to 480° C. and quench in water or oil. Kz (llc) 

Welding of Elektron-castings (Schweissen von Elektronguss-Gehausen) Z citschrift 
fiir Flugtechnik und Motorluftschiffahrt, Vol. 23, Aug. 12, 1932, page 474. 
Welding of elektron-castings will be easier than that of Al alloys if elektron- 
welding-rods ‘‘AZ 1’’ and a flux designated as ‘‘Rostosky-Flussmittel’’ are used. 
Strength of the weld will be 100% or even more and the weld is corrosion re- 
sistant. Heat treatment at 300° C. before and after the welding is essential for 
strain relief. Kz (lic) 

Wrought tron Welded by both Plastic and Fusion Processes. James Aston. 
Iron Age, Vol. 129, June 16, 1932, pages 1282, 1335. See Metals & 
Alloys, Vol. 4, Feb. 1933, page MA 40. VSP (Llc) 

Better Production and Better Welds. WW. A. Anperson. Welding Engineer, 
Vol. 17, Sept. 1932, pages 44-45. Employment of only modern equipment in 
resistance welding is stressed as means for economical and good quality production. 
Control mechanisms for machine welders are described and a few examples of 
quantity production with spot-welding given. Ha (llc) 

Arc Welding of Aluminum and a Few Properties of Weld Metal (Die Alumi- 
nium-Lichtbegenschweissung und einige Eigenschaften des Schweissmetalles) L. 
Awasrasiapis, Zeitschrift fiir Metallkunde, Vol. 25, Apr. 1933, pages 97- 
98; June 1933, page 141. Brief discussion of the possibilities of are welding 
Al, with some test data. Halogen salts were used as fluxes. Details in welding tech- 
nique are given, and several welds illustrated and described. To be continued. 

RFM (ile) 

Structures Offer New Fields for Arc Welding. G. D. Fisu. Railway Enzgi- 
neering & Maintenance, Welding Number, Feb. 1933, pages 80-83. A 
review is given of the progress made with special reference to the reinforcement and 
repairing of old bridges. As compared with riveting, the more compact connections, 
saving of connection material, absence of rivet holes, simplified fabrication and 
cheaper field work are emphasized. No angles are required for plate girders. Stiffen- 
ers consist of plates set edgewise to the web. Very reliable forms of welded con- 
structions have been worked out for gusset joints, chord splices, bearing pedestals, 
knee braces, sway bracing and lateral bracing connections, stringer and floor beam 
connections, plate girder sections, girder splices, web stiffeners, and most other 
details required in bridge construction. WH (llc) 


Repairing a Boiler Damage by Electric-Welding (Ausbesserung eines Kesselschadens 
mittels elektrischer Schweissung) M. Retcuner. Die Warme, Vol. 58, Mar. 25, 
1833, page 186. Leakage of the connection piece between boiler bottom and 
feed valve due to advanced state of rusting was overcome by built-up welding. 


EF (ilc) 
Welded Pipe Lime Members (Geschweisste Rohrieitungsteile) E. Kascuny. 
Die Wéarme, Vol. 56, Mar. 4, 1933, pages 142-145. Possibilities of water 
gas, oxy-acetylene and electric welding with reference to pipe lines and pressure 
vessels are described in full detail and the most representative cases illustrated. 
EF (11c) 
Thyratron Control of Welding in Tube Manufacture. H. W. Lorp & O. W. 
Livincston. Electronics, Vol. 6, July 1933, pages 186-187, 206. 
Ordinary spot welders do not produce ideal welds: (1) manual control erratic; (2) 
time delay relay method requires long time because of non-synchronous action of 
ecniactor; (3) with synchronous motor driven contacts, occasional 
accuracy. Grid-controlled rectifiers provide a solution. Circuit is described; some 
limitations stated; several examples reported. Conclusion is that higher initial 
cost is warranted by superior -results. MFB (llc) 
Fabrication by Welding. E. Dacre Lacy. Electrical Review, Vol. 112, Jan. 
20, 1933, page 80. Describes application of are welding for fabrication of 
cireuit-breaker and transformer tanks, frame brackets for switch gear, bed-plates, 
stator frames, and cubicles for housing switch-gear. MS (llc) 
Fabrication by Welding. FE. Dacre Lacy. Vol. 112, 
Mar. 24, 1933, pages 411-412. D 
of cars, wheels, motor casings, gears, and permanent way. 
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Electrical Review, 


MS (lle) 





sparks impair 


iscusses use of electric welding for repair 
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Magnetic Testing of Weld Joints and Work Pieces (Magnetische Priifung yon 
Schweissverbindungen und Werkstiicken) J. PrarrenserGeR. Die Elektro. 
schweissung, Vol. 4, July 1933, pages 135-136. The new method de- 
scribed has been developed by the I. G. Farbenindustrie in coéperation with the Aj- 
gemeine Elektrizitatsgesellschaft. The principle is as follows: The piece to be tested 
is magnetized by 2 permanent magnets, the course of the magnetic field is determined 
y means of a tapping instrument coupled with amplifier and head phone. Disturbances 
of the magnetic field point to defects (pipes, cracks, etc.) each causing a charae- 
teristic change of sound in the telephone. Simple welds as well as difficult joints can 
thus be tested. The method is simple, quick and fit for permanent control of weld 


seams. GN (lle) 
Arc Welding Hazards. F. S. Preastry. Welding News, Vol. 3, July-Sept, 
1932, pages 36-38. Common hazards in are welding are due to improper pro- 


tection by goggles and garments, insufficient ventilation of booths or rooms, failure 
to indicate or mark hot material or stock, insufficient training of operators. Zine 
oxide is best for marking as it absorbs 100% of the rays of the are. Protection of 
the eyes is most important. Ha (lle) 


Theory and Practice of Modern Gas Cutting (Theorie und Praxis des modernen 
Brennschneidens) Hans MeELuHarpt. Zeitschrift des Osterreichischen - In. 
jenieur- und Architektenvereins, Vol. 85, July 21, 1933, pages 163-168; 
Der Autogen Schweisser, Vol. 6, Apr. 1933, pages 41-45; May 1933, pages 
59-64; June 1933, pages 69-71; July 1933, pages 87-89. Other types of shap- 
ing have successfully been replaced by gas cutting. Formerly cast, forged or pressed 
work pieces are nowadays shaped in many cases by gas cutting. The physical occur- 
rences of the process are considered. Gas cutting is based on the fact that a ma- 
terial heated to its burning point temperature burns in the O stream and can thus 
be cut, provided the burning point is below the melting point. However, when the 
burning point is higher than the melting point the material is merely fused but 
not cut. Fe-C alloys can be gas cut only when, with increasing C content, the 
melting point is not lowered to or below 1350° C., the burning temperature of Fe. 


Therefore, cast Fe requires a special method of gas cutting. Mn and Mn steels ean 
be well cut, Si cannot be cut, but Si steels with up to 4% Si. Cr steels with up 
to 1.5% Cr ean be thus worked but neither stainless Cr nor Cr-Ni steels. Ni 
steels with up to 34% Ni can be gas cut provided C is below .5%. Cu and Al 
cannot be worked by gas cutting. Kz + GN (lle) 

Welding Investigations. Commonwealth Engineer, Vol. 20, Jan. 1933, 
pages 167-168. A review of the technical report of the Royal Insurance Co., 
Ltd., on welding. The German ‘‘straight away’’ weld testing machine, consisting 
of an electrically driven vertical milling machine which is tack welded to the 
top of the joint is warmly recommended. The frequency of entrapped sla. by the 
use of too low a current and excessive ‘‘wearing’’ of the electrode in welding 
with covered electrodes is pointed out in several places in the report. S: of the 
conclusions in regard to overhead and vertical welding state that there i e most 
difficulty in obtaining penetration to the back of the plate with former 
method. This holds also for a heavily coated electrode although a ¢ quality 
weld metal is secured when the plate lies overhead or is vertical with the weld 
horizontal. With a slightly coated electrode the danger of entrapped s is de- 
creased and when the plate and weld are both vertical, better penetration to the 
plate is to be expected. The metal during its passage through the arc is |ikely to 
be more contaminated by the atmosphere than when a more heavily coate: cleetrode 
is used. The tests on bare wire welds showed that sound metal can b: \aid for 
each type of weld. The Izod values for vertical and overhead welds neo’ be no 
lower than they are for horizontal welds. In general for vertical an overhead 
welds, especially the latter, oxy-acetylene is more difficult to apply than metallie 
are welding. The use of bare wire in the metallic are welding of pressur ssels is 
condemned. The low impact strength is critically commented on. The h quality 
obtainable in electric resistance welds in steel is stressed in the report. ‘ver 1% 
Mn in the deposit metal almost completely prevents the formation nitride 
needles, but even 10% Mn does not prevent the absorption of nitrogen, sometimes 
present as high as 0.14%. Covering is most effective agent in keeping a‘ mospherie 
contamination low. The Izod test for weld metal is urged which excludes bare 
wire and inferior electrodes. The procedure from wide weaved runs should be 
changed to such sized runs as will prevent overheating of the weld metal with 
consequent reduction in Izod values. WH (11e) 


Comments on Design of Welded Spur and Bevel Gears. C. S. Lincoin. Welding 
Engineer, Vol. 17, Nov. 1932, page 28. Disadvantages are pointed out in 
making welded spur and miter gear; if the kind of material for the different parts 
is too different in properties no satisfactory piece may be produced. Ha (1le) 


Scientific Management in Spot Welding (Méthodes et Organisation ou Travail de 
Soudure par Points) M. Lancuerin. Bulletin de la Société des Ingémeurs 
Soudeurs, Vol. 3, Mar.-Apr. 1932, pages 591-609. Lecture before the 
Soviété des Ingénieurs Soudeurs. Study is given to (1) Shape and size of members. 
(2) Importance of welding work. (3) Setting. Handling of the pieces 3s then 
dealt with. In concluding the cost of the spot welding method is ne te) 

Construction of Hospital Furniture by Welding (La Construction par Soudure 
Autogéne des Meubles d’Hopitaux) R. Mestier. Revue de ia Soudure Auto- 
gene, Vol. 24, July 1932, pages 2556-2557. Description of chairs, shutter 
trucks, dentist arm-chairs, beds, instrument cupboards is given. FR (Lle) 


Origin, Nature and Significance of Thermal Shrinkage Stresses (Entstehung, 
Wesen und Bedeutung der Warmeschrumpfspannungen) Krause. Lic Elektro- 
schweissung, Vol. 4, May 1933, pages 85-87. Theoretical considerations on 
such stresses showing that the sole cause of the plastic deformations thus effected 
and subsequently of the shrinkage stresses is the variability of the modulus 
elasticity. All occurrences of shrinkage stresses can be explained by this fact. 
author’s theoretical considerations check the results of the practical tests of d. 
Dornen, Schrumpfungen an geschweissten Stahlhauten, Der Stahlbau, Vol. 6, 1933, 
No. 3. After these considerations the practical importance of shrinkage stresses is 
discussed for an I-profile regardless whether it is welded or rolled. These consider- 
ations refer to the profile subjected to (1) tension, (2) compression, (3 ee 
Dynamic Characteristic of Welding Machines (Dynamische Charakteristik -. 
Schweissmaschinen) Kart Metter. Die Elektroschweissung, Vol. 4, June 1999, 
pages 101-110. Whereas the static characteristic of welding machines denotes 
the relation between amperage and voltage the dependence of current and — 
on time is defined as dynamic characteristic. In particular the relation of 
momentary occurring peak current to the permanent current is a characterist 
judging the dynamic characteristic. In this paper our present knowledge 0D a 
conditions is summarized and critically considered. It is pointed out that 
able methods are still to be devised to establish correct characteristics of We 
ares under various conditions of operation. If this can be attained it probably be 
be possible to express numerically the welding properties that welding wry 
have to meet under actual service conditions. GN ( 


Economic Scrapping of Ships (Wirtschaftliches Abwracken von Schifien) W. 
Jouac. Schiffbau, Schiffahrt und Hafenbau, Vol. 34, Mar. 15, 1933, 
107-109. Cutting applied to breaking up old ships gains increasing impertan 
A diagram is presented showing the efficiency of cutting differently sized sheets the 
(1) shears, (2) gas, (3) knocking off of rivets by hand and (4) /metet 
rivets off by gas. A second diagram reveals the gas consumption in we sheet 
(city gas 2 : 1, hydrogen 4 : 1, and C,H» 1 : 1) in relation to (ile) 
thickness. WH 
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90, 1932, page 612, adv. page 18. Discusses method used by the Meriam 
Co., Cleveland, for repairing dies used in making forgings, die castings and per- 
manent mold castings. It is not used successfully for welding Al, brass, the 
pronzes or zine-base die castings. Another use made of process is for repairing 
surfaces of W steel dies. Describes procedure. VSP (11e) 

Arc Welding in Machine Design. Machinery, London, Vol. 41, Mar. 9, 1933, 
pages 665-669. To secure satisfactory service, the working stresses in the 
yarious sections of the construction have to be analyzed. To determine complex 
stresses celluloid models have to be made. Exposed to polarized light, they show 
the distribution of the internal stresses by colored interference bands. A change 
in the contour adopted for welded plate construction eliminates danger zones. 
Redistribution of metal to put it where it is needed to carry loads rather than 
where it will assist the foundryman and machinist, are possible by welding. Con- 
struction of a 500-ton press by welding is discussed. Amount of steel was reduced 
by 13%, yet new design is 4 times as stiff and involves stresses that are less 
than half those encountered in the casting. The weight of the welded-steel frame 
js 40,000 lbs. and the total cost £600, as compared with 70,000 lbs. and £1,110 
of the steel casting. Kz (1le) 

Welded Constructional Work. Mechanical World & Engineering Record, 
Vol. 93, Apr. 14, 1933, page 360. A practical example of welded construc- 
tion work is discussed and the advantages of welded over riveted structural work 
are given. Kz (11c) 

Welding Methods for Non-Ferrous Metals (Schweissverfahren fiir Nichteisenmetalle) 
Die Metallbérse, Vol. 23, Feb. 4, 1933, pages 146-147; Feb. 11, 1933, page 


178. In introduction the marked differences between welding of ferrous and 
non-ferrous materials are pointed out. The utilization of microstructure investiga- 
tions in the welding performances of non-ferrous material is emphasized. Electric 


welding of Al (spot-welding) has been perfected. Absence of coarse recrystallization 
and oxidation are ascertained. Gas inclusions are sometimes encountered in spot 
and seam welding. Butt welding represents the most successful welding method for 
Al. Gas welding (O0g/He and Og/CeHe) and electric are welding are also ap- 
plied w success. Oxygen/hydrogen welding permits better control of the welding 


temper: . Oxygen/acetylene is applied to heavy sheets or plates. The following 
are the prerequisites (1) the flame should not deposit C, (2) an excess of Oo 
must b vided, slightly reducing being best. The following are results gained on 
Al she 

Sample Welding method Tensile strength in kg./em.2 Elongation % 
l vas fusion welding 1000 35 

2 1075 35 

3 750 46 

4 metal electrodes 1180 14 

5 2560 3 

6 2060 5 

7 arbon electrodes 2180 13 

8 2280 6 

i) 3080 7 

10 2740 3 
Porosity urs when using metal electrodes due to relatively short sodification 
times. | tension currents eliminate this drawback to a certain extent. C elec- 
trodes mostly used for lap welding jobs. Electric resistance welding is most 
success! | applied to light parts. The difficulties met with in welding of Cu are 
greatly r:‘.ced. Short welding times proved to be very essential. By means of cold 
working tensile strength can be raised at the expense of elongation. Butt weld- 
ing gain re and more importance. The welding of brass yields the better results 
the low e Zn content. Increasing welding times furnish softer but less strong 
welds. welding is more frequently employed. Electric butt welding is re- 
stricted drawn material with less than 40% Zn. EF (11c) 


Manganese Steel Now Successfully Welded. Mining & Metallurgy, Vol. 13, 
Apr. 1932, pages 198-199. Early failure of Mn steel welding was due to 
weakness and brittleness of the metal near the weld caused by heat of the are. 
Reason was that Mn steel contains approximately 1.25% C which is easily dam- 
aged by heating close to its melting point. Taylor-Wharton Co. developed a weld- 
ing rod known to the trade as ‘‘Timang.’’ Success of the welds is due to freedom 
from liberated carbides. VSP (Llc) 

Fusion Welded Boiler Drums. Power Engineer, Vol. 27, Sept. 1932, pages 
328-329. Reference is made to a method of welding boiler drums developed 
by the Babeock & Wileox, Ltd., which is claimed to be superior to the usual 
riveted construction. WH (11c) 

The Application of Acetylene Welding to Battery Repairs (Die Anwendung der 
Azetylen-Sauerstoffschweissung zur Reparatur von Bleiakkumulatoren) Exnst GRrecer. 
Der Autogen Schweisser, Vol. 6, May 1933, pages 57-59. Diseussion ol 
6 different lead soldering processes. Technical instructions to be observed in repair- 
ing batteries by means of the acetylene welding are furnished. Kz (11c) 

Electrodes with Special Coatings for Production of Deposits with an Increased 
Hardness. A. I’. Goryacuev, P. P. Syromyatnikov & V. G. Matveev. 
Welding, Vol. 3, No. 7, 1932, pages 18-21 (In Russian). Electrodes of 
unknown analysis were coated with mixtures containing chalk and either Fe-Mn or 
Fe-Cr to which different amounts of graphite were added. An increased C content 
and good welding of base and deposited metal was accomplished in every case, but 
deposited metal was always too brittle. (11c) 
, ides with Heavy Coating for Welding Soft Steel. A. P. Gorvacuev, 
N, M. Nixitinyxn & G. I. MarTYANov. Welding, Dee. 1932, pages 3-7; Jan. 
1933, pages 13-15 (In Russian). A comparison was made between low C 
electrodes coated with a thin layer of chalk mixed with water glass and electrodes 
coated with a heavy layer composed of 1-1.4% AloQs, 22-33.6% Feo0z, 
50.4% of pyrolusite and 13-15% of chalk. For the best results thickness of 
— is required for electrodes up to 3 mm. in diameter and 2 mm. for elec- 
bend 4-6 mm. diameter. Heavy coating gives better penetration, flattens the 

and gives a weld of better physical properties. (11¢) 

Stress Distribution in Welded Sheet Beams ( ilung in geschweissten 
lothe ) Kart Girxmann. Stahibau, Vol. 6, June 9, 1933, pages 98-102. 
— that cases of application of welded sheet beams are possible in 
se the actual stresses of the material considerably surpass calculated values. In 
the on however, these local overloads due to ronuniform stress distribution in 

Welding In and to deformation of the welds are relatively small. GN (llc) 
Heer Cn uniry (La Réparation des pieces de Fonderie par Soudure Autogéne) 
Voi “y ; ERBEAUX, Bulletin de Il’association Technique de Fonderie, 
peg AL a 1933, pages 1-15. ding and oxy-acetylene welding 

Resalt ch non-ferrous metals are discussed in detail. GT (llc) 
biti de a Winding Machine Frame by Means of Welding (La Réparation d’un 

Machine & Rouler par Soude-Brazure) H. Grrneaux. Revue de la 
Autogene, Vol. 24, July 1932, pages 2562-2563. Description of 
on 4 cast iron frame of 45 mm. thickness is given. FR (llc) 
Jan. 20 on Welding. E. P. S. Garpwer. Electrical Review, Vol. 112, 

: Teel pages 85-86. Includes discussion. Abstract of lecture before 
with tee Group of the Electrical Power Engineers’ Association, dealing 

*-<<s10NS to various forms of construction and repair work. MS (llc) 


Results on Flanges Built Up by Welding (Wirtschaftliche Ergebnisse der 

1933, " ) Gritter. Die Eisenbahn-Werkstatte, Vol. 41, July 20, 
25 eae Several detailed cost sheets are presented relating to 
hy ee “ay 8, > repair Fy on the 
wt delivered , & diagram is taken means of a recording 
Rage to ascertain the contour of the worn flange. WH (¢1le) 









Atomic Hydrogen Welding Used to Repair Dies. Jron Age, Vol. 130, Oct. — 


bo 


10 


Tests on Various Designs of Rolled Shipbuilding Profiles and Electrically Welded 
Connections (Konstruktionserprobungen an gewalzten Schiffbauprofilen mit elektrisch 
geschweissten Verbindungen) GB. P. Haicu. Werft, Reederei und Hafen, 


Vol. 14, July 1, 1933, page 185. Summarizes experiments carried out at 
the Royal College in Greenwich before the Meeting of the Institution of Naval 
Architects Londoa, April 1933. The speaker arrives at the conclusion that welded 
symmetrical profiles connected in suitable fashion are by far superior to unsym- 
metrical profiles jointed by riveted knee braces widely employed at present. 
WH (11c) 
Welding Pioneering Work in Industry. (Schweisstechnische Pionierarbeit In 
Handwerkshetrieben.) E. Stursserc, Die Schmelzschweissung, Vol. 11, Oct- 
1932, pages 217-223. Although employment of welding technique and methods 
is more a matter of large industrial development it is pointed out that in spite of 
limited means and equipment even small plants and individual craftsmen shops can 
make successful and profitable use of welding in repairing, replacing and decorative 
work. This is illustrated by examples in welding of cast Fe, Al and other metals. 
Heating, handling and preparing of the work is treated in detail. Ha (11c) 
Methods Used by C. E. Co. for the Training of Welding Operators and In- 
spectors. Joun S. Stronc. Journal American Welding Society, Vol. 12, 
Apr. 1933, pages 13-15. Paper presented at Dec. 16, 1933 Meeting, Chicago 
Section, American Welding Society. An outline of (1) The status of welding tech- 
nique and knowledge in the author’s organization prior to instituting training pro- 
gram, (2) the objectives of the program, (3) features of the training course, (4) 
results to be expected from such a program. TEJ (11c) 
Open-Hearth Charging Boxes Will Test Welded Construction. Harry FE. Stitt. 
Iron Age, Vol. 130, Aug. 11, 1932, page 221. Describes the use of welded 
open-hearth charging boxes at plant of Otis Steel Co. Open-hearth charging boxes 
were selected because: they are subject to severe heat and strains; they permit 
variation in design for purposes of comparison; and they can be introduced into 
regular operation without awaiting new construction. Report will be published show- 
ing results of tests. VSP (1l1c) 
Stresses in Branch Connections. Hersert P. Smitu. Journal American 
Welding Society, Vol. 12, Apr. 1933, pages 19-21. Paper presented at 
Jan. 1933 Meeting, Pittsburgh Section, American Welding Society. Description of 
some tests which showed the advantages of manufactured welding fittings instead 
of right angle branch connections. TEJ (11e) 
Dust Separators Operating at 250-Lb. Pressure Fabricated by Welding. FE. \WV. P. 
Smitu. Iron Age, Vol. 130, July 14, 1932, page 65, adv. sec. page 18. 
Shielded are welding process is used in construction of pressure vessels designed to 
conform to code and insurance requirements. Poor fusion can be corrected by in- 
creased welding heat and more careful application of process. Oxides and nitrides 
are excluded by shielding the are. This process may be used on pipe lines, tanks, 
barges and other units where strength and speed of construction are major objects. 
Describes work of Ohio Machine & Boiler Co., in construction of dust separators. 
VSP (lle) 
Designing and Testing Welds In High-Pressure Vessels. WitLtIAM SPRARAGEN. 
Iron Age, Vol. 129, Feb. 4, 1932, pages 340-343, adv. sec. page 30. 
Welded construction permits testing of vessels at hydrostatic pressure several times 
working pressure. Correct design for eliminating high local stresses is on ellipso‘4 
with a. ratio of 2 to 1 between major and minor axes. Requirements for testing and 
inspection are more rigid than for riveted vessels. Hammer test is required while 
under pressure, after whicli hydrostatic pressure is raised to 2 times allowable work- 
ing pressure. Chemical analysis should not show more than 0.03% N as iron 
nitride. Minimum sp.gr. to be 7.80. Describes Kinzel-Miller safe working fiber 
stress as required by A. S. M. E. VSP (Llc) 
Covered Electrodes versus Bare Wire. FE. F. Spanner. Welder, Vol. 4, Jan. 
1933, pages 24-27. Compares experiences in America and England with 
bare and covered electrodes in ship welding; tests so far permit following con- 
clusions: (1) Bare electrode welding is not suitable for longitudinal seams of shell 
plating and other strength members of ships in which longitudinal stresses are of 
any great magnitude, and (2) shell of a large ship having lapped seams and butts 
welded with covered electrodes of suitable quality is perfectly feasible at present 
stage of art of welding; main problems still to be overcome would be shrinkage, 
erection and cost. Ha (11¢) 
Welded Steel Frames for Diesels. C. H. Stevens. Electrical Review, Vol. 
111, Oct. 28, 1932, page 638. Abstract of a paper read before the Diesel 
Engine Users’ Association. Describes methods whereby the strength of the welded 
structure can be made to depend upon the componcat members, which are ar- 
ranged to carry the primary loads, the welding serving merely as a means of join- 
ing the various load-bearing members together. MS (Lic) 
Technique of Artistic Forging and Fusion Welding. (Kunstschmiedetechnik und 
die Autogenschweissung.) J. BriimMmet. Der Autogen Schweisser, Vol. 5, 
Nov. 1932, pages 229-234. Illustrated article discusses utilization of fusion 
welding method for artistic work, calling for the creation of an artistic technique 
and expressing characteristics of fusion welding. Kz (lle) 
First All-Welded 80,000 Barrel Tank. H. C. BoarpMan. Industry & Weld- 
ing, Vol. 4, Oct. 1932, pages 24-27. Constructive details and method of 
welding of a spheroid tank is described in detail. Ha (lle) 
Welding Longitudinal Seams of Shell Plating. Leon C. Breper. Engineering, 
Vol. 135, Jan. 27, 1933, page 111. Abstract of paper read before the 
American Society of Naval Architects and Marine Engineers. LFM (lic) 
Review of Experience of a Public Utility in Welding Plates and Structural 
. G. F. Atten. Welding Engineer, Vol. 18, Apr. 1933, pages 10-12. 
Welding was used in the construction of steel switch cells, coal cars and to re- 
place cast parts. Labor and material saving is pointed out. Ha (llc) 
Chrome Nickel Stee! Riser Cutting. R. B. Arttcuison. Journal American 
Welding Society, Vol. 12, Feb. 1933, pages 17-18; Welding Journal, Vol. 
30, Jan. 1933, pages 20-24. Paper read before 33rd Annual Meeting In- 
ternational Acetylene Association, Philadelphia, Pa., Nov. 1932. Deseribes pro- 
cedure for cutting 18-8 risers with ordinary oxy-acetylene cutting torch. TEJ (11c) 
Structure of Welded Tubes Made of Steel Strips. S. Aperson. Metal 
Progress, Vol. 22, Nov. 1932, pages 37-41. e mechanics of various 
welding methods and their effects on the microstructure of the joints is described. 
The Johnston process of electric resistance, edge surface weld performed with pres- 
sure at 50 ft./min. under a stream of water avoids the overheating and change in 
carbon content at the center of the weld found in other methods. Assembled mi- 
crophotographs show the structure from unchanged metal through the joint. The 
joints are somewhat harder and of higher tensile strength, but have fair ductility 
and can be severely worked hot or cold without fracture. WLC (lle) 
Welding Heavy Engine Castings. Orvirte Apnams. Welder, Vol. 4, Mar. 
1933, pages 11-14. Correct preheating, careful welding procedure, proper an- 
nealing and cooling are essential for success in welding large iron castings. The 
author gives the proper procedure for oxy-acetylene welding. TEJ (11c) 
Cutting Down and Re-erecting Welded Storage Tanks. Orvitte Apvams. Welder, 
Vol. 4, Nov. 1932, pages 22-23. Cutting down of welded tanks of 10,000 
barrels capacity and their re-erection at another location is described in detail. The 
saving over an entirely new tank was $1600. Ha (lic) 
Welding Time for Various Types of Welds. (Schweisszeiten fiir verschiedene 
Arten der Schweissnahte.) Zeitschrift fiir Schweisstechnik, Vol. 23, Jan. 
1933, pages 21-22. Gives table showing time required for various types of 
welds on sheets varying from 6 to 15 mm. in thickness. RRS (11c) 
Welding of Rail Joints in Holland. (A - 


sung in Holland.) Zeitschrift fiir Schweisstechnik, Vol. 23, Jan. 1933, pages 
7-8. It was at first attempted to weld the rail joints by means of the ther- 
mit process, but autogenous welding proved superior. The welding rod used was free 
RRS (11c) 


from Ni and Mn, but contained some Mo. 
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Efficiency considered, 
Magnefer may save as 
much as $4.00 per ton on 
the initial cost of your 
dolomite refractory. 


a. best dolomitic clinker is the one that 
has the highest concentration of refractory 
minerals consistent with rapid coalescence 
in the basic open hearth. Gauged by this 
standard, the efficiency of Magnefer is 99.6%. 
In this scientifically processed clinker your 
dollars buy the highest proportion of re- 
fractories that the market affords. Yet no 
superfluous flux is developed to form slag 
and add a costly, needless burden to your 
furnace. Standardize on Magnefer, and you 
may save as much as $4.00 per ton... Our 
monograph, “Dolomite Refractories,” pre- 
sents the interesting details. A few copies 


of a limited edition await your request. 
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WORKING OF METALS & ALLOYS (12) 
Melting & Refining (12a) 


Purification of Molten Aluminum and Aluminum Alloys. (Die Reinigung von Schmejz. 
fliissen aus Aluminium and Aluminiumlegierungen.) H. Kavrers. Zeitschrift fiir 
die gesamte Guiessereipraxis, Vol. 54, July 9, 1933, pages 285-286. 
After considering former methods of removing gases and oxides from such melts, the 
author describes the methods patented by Schmidt and Godefroid. According to 
Schmidt gases and oxides are removed by treating the melt with a compound of 
CClq and an alkali-bifluoride (ammonia bifluoride}. Instead of CCl4, MnClo or 
SbFs5 may be used. The efficiency of these compounds is further increased by the 
addition of SiClg4. In purifying Zn bearing Al sand cast alloys ZnClo may also be 
added. Godefroid improved the method of vacuum cleaning by mixing the metal be- 
fore or during vacuum treatment with compounds that react with oxides, for instance 
treatment with Cl or Cl compounds. There is finally discussed the method of the 
Vereinigte Aluminiumwerke for removal of Ti from such melts. This is attained by 
simultaneously treating with N, Cl or Br. GN (12a) 

Melting High Test Non-Shrinking Pearlitic Iron. H. H. Jupson. Metal Progress, 
Vol. 23, Apr. 1933, pages 20-24. Experiments which led to the present melt- 
ing method at Goulds Pumps, Inc. are described. The % C and the condition in 
which it exists were found to be the most important factors in making high pressure 
castings. Steel rails, spiegel, and Si pig are melted in a 54 in. diameter cupola 
and tapped into a ladle. Soft Fe from another cupoia is weighed and poured in the 
hard Fe in the proportion, 3% tons hard to 1 ton soft Fe. The 34 in. coke bed in 
the hard Fe cupola prevents too high C pickup, yet is low enough to bring down 
hot Fe from the start. The finished Fe is held to, Si 1.40 to 1.80%, S 0.10 to 


0.11%, Mn 0.85 to 1.10%, P 0.150 max., and total C 2.40 to 2.80%. Tensile 
strength of a specific casting was 45,500 lbs./in.2, shear strength 51,500 Ibs. / 
in.2, Brinell 212, bursting pressure 6000 lbs./in.2 This high bursting pressure com- 
pares with 3500 lbs. under old melting practice. The structure, shown by micro- 
graphs, is pearlitic with graphite well broken up. Shrinking is entirely absent, and 
large castings are poured without feeding risers. Elimination of spongy spots and 
gas pockets, and satisfactorily fluid Fe is ascribed to careful uniform blas: volume 
control. The non-shrinking character of this Fe is discussed, but is still an open 
question to the author. V (12a) 


Fluxes in Brass Melting. Werner FrOuLICH. Metal Industry, N . Vol. 


31, Mar. 1933, pages 91-92; Apr. 1933, pages 123-124. Fluxes ar‘ ployed 
as an aid to melting, as a protection against oxidation, as an eliminator mpuri- 
ties, and as a reducing agent. Finely divided coke, etc., with ZnO is very )tective 
against furnace gases. Borax and boric acid are effective cleansers of oxides, including 
alumina, lime, and silica. The use of boric acid is increasing over borax, and is 
commonly mixed with sodium bicarbonate in the proportions 1:3. Desulphurizing is 
accomplished with a charcoal and calcined soda mixture. Glass scrap or <and-soda 
mixtures are cheap cover slags, the former dissolving oxides, silicates and ||. Na or 
K carbonates absorb S and sulphides, and reduce Fe and As, but are des':uctive to 
furnace walls by absorbing silica. Taleum and quartz are used with brass ys rich 
in Pb and not borax or boric acid. Fluorspar tends to increase the absorp'!ion power 
of fluxes for impurities. Common salt, used with cheaper grade brasses, a fairly 
good solvent for oxides, and is often used with plaster of Paris. K bisu! nate and 
charcoal is used as a reducing flux to dissolve oxides, but a few hundredt!.s percent 
S is picked up by charge. Al, Si and Fe are removed by sulphates of «!kali and 
alkali earths, as K sulphate in the flux, which oxidize these metals in pre'erence to 
others. Powdered quartz and calcined soda mixtures, and also mercuric cliloride are 
used to decompose Fe carbide in melt. A KCN—soda-sand mixture is 0 used 
to reduce the Fe content of charge. PRK (12a) 
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Inclusions in Large Steel Forging Ingots. (Ueber nichtmetallische Einschliisse in 
schweren Schmiedestahiblécken.) F. Larta, E. Kirtinc & F, Saverwa.p. 
Stahl und Eisen, Vol. 53, Mar. 30, 1933, pages 313-326. The inclusion 
content of 75 large ingots (7-30 tons) of basic open-hearth plain C steel was de- 
termined by microscopic examination. No definite relation between the inclusion 
content and the tensile and fatigue properties was observed. Statistical studies in- 
dicated that the following variables in the steel making practice tended to reduce 
the number of larger inclusions: Faster melting, slower finishing, slower carbon 
drop, ore addition early in the heat preferably % hour before deoxidizing, longer 
time between addition of ferromanganese and tap, holding longer in furnace before 
deoxidation, faster tapping, higher tapping temperature, longer holding in the 
ladle, faster pouring, smaller ingot. The paper was followed by extended discus- 
sions on sand inelusions arising from the furnace and ladle refractories and from 
the fluxing of refractories by manganese oxide. SE (12a) 


Controlled Reactions Secure Quality Steel. R. S. McCarrery. Whiting 
Founder, Vol. 1, No. 3, 1932, pages 5-6. Importance of controlling and 
checking chemical reactions going on in a converter is pointed out and examples 
of representing reactions by chemical formulas are developed. Ha (12a) 


Viscosity of Acid and Basic Open Hearth Furnace Slag in Molten State. 
Tatsuo MATSUKAWA. Suiyokwai-shi, Vol. 7, Nov. 25, 1932, pages 57-68. 
Author studied viscosity of molten slag from an acid and basic open hearth fur- 
nace, containing respectively 60% and 20% SiQo with rotating cylinder method 
Viscosity of these slags at 1650°-1700° C. is not different from that of molten 
steel, but a slight decrease of temperature increases their viscosity. Acid open 
hearth furnace slag is far more viscous than basic. By increase of FeO in slags 
melting point is lowered and viscosity is decreased; while MnO makes melting point 
higher and viscosity lower. Melting point of fayalite (2Fe0, Si0e2) and rhodonite 
(MnO, Si02) are respectively 1360° C. and 1255° C., and that of tephroite 
(2Mn0, Si0g) is about 1270° C. HN (12a) 


influence on Cast Iron of Slag Control in Basic Electric Furnace. (Einfluss der 
Schiackenfiihrung im basischen Elektroofen auf Gusselsen.) E. Prwowarsxy & 


W. Hrinricus. Archiv fiir Eisenhiittenwesen, Vol. 6, Dec. 1932, pages 
221-226. Results of tests in relation to evaluation of pipe and tensile tests 
permitted conclusion that O-rich slags are detrimental to refining of cast Fe at 
high t eratures. Unsuitable slags can even annihilate more or less advantages of 
overhe r the melt. High quality cast Fe, like all other cast alloys, needs a 
careful control of slag according to the same principles as those applied to melting 
and refining of Fe, steel or other technically important alloys. Ha (12a) 

Instantaneous Refining Reaction in Slag-Steel Emulsions. Atsert Portevin. 
Metal! ogress. Vol. 23, Feb. 1933, pages 49-50. Reports almost instan- 


taneous refining of steel by addition of a very fluid slag melted in a separate pot. 
P cont f 15 tons of metal was reduced from 0.45 to 0.045%, and from 0.06 to 


0.01% he reaction requires vigorous rabbling so as to produce an emulsion which 
increases the speed of reaction between molten metal and slag. The slow diffusion in 
the bath characteristic of open hearth melting which is so time consuming is avoided. 
These | slags attack the lining very rapidly, but as the oxides are dissolved from 
the meta! after a short intense mixing, damage is minimized. Some materials are 


added to the steel before puddling, whose oxides are less soluble than Fe. Properly 
killed s'cel is obtained without addition of Fe-Si or Al. The metal-slag system is 


briefly discussed, WLC (12a) 

Making of Special Steels. V. A. Kamensxy. Domez, No. 1, 1933, pages 12-28 
(In Russian). Review of steel making practice, properties of steel and economic fea- 
tures « eel] making processes taken from published data principally of German 
and U yurces, (12a) 
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Dephosphorization of Basic Converter Steel in Electric Furnaces. (La déphos- 
phoration de l’acier Thomas au four électrique.) Journal du Four Electrique, 
Vol. 42, Aug. 1933, page 281. Abstract of an article by Paul Girod deserib- 
ing dephosphorization process according to French Patent 348,255. Adding a slag 
containing 25-40% iron ore and 75-60% CaO to the stream of steel running in 
a ladle or charging it in the furnace before steel addition cuts P content in two. 
Several thousand tons of steel were made by this method at Societe des Hauts 
Fourneaux et Acieries de la Chiers. JDG (12a) 

Working up of Beli Bronze by Means of Bessemer Process. (Die Zerlegung yon 
Glockenbronzen nach dem Bessemer Verfahren.) Die Metallbérse, Vol. 22, June 
18, 1932, pages 770-771. Data on experiments in Russia are presented where 
great quantities of church bells were scrapped. The great loss of Cu in the slag was 
cut down by using mono- or bi-silicate slags. EF (12a) 
Chemistry and Technology of Non-Ferrous Metal Slag. (Zur Chemie und Tech. 


nologie der Nichteisenmetalischlacke.) Die Metallbdrse, Vol. 23, Feb. 1, 1933, 
pages 129-130; Feb. 8, 1933, pages 161-162; Feb. 15, 1933, pages 194-195; 
Feb. 22, 1933, page 226. Gives 28 references. Present state of sgcien- 


tifie investigations into the constitution of slag components playing an important role 
in non-ferrous metallurgical processes is reviewed. EF (12a) 


Casting & Solidification (12b) 


Making a Large Ingot Mould. J. Roxsurcu. Foundry Trade Journal, Vol. 
48, Mar. 23, 1933, pages 206-207. Describes the making of a mold for, and 
method of casting, a 120-ton ingot mold. OWE (12b) 

Die-cast Screw Threads. Estenan. Machinery, London, Vol. 41, Feb. 2, 1933, 
pages 529-530. One of chief advantages claimed for die-casting is total or 
partial elimination of machining. Considerable saving is effected if certain threaded 
portions can be formed in die. It is well not to attempt casting of too fine a 
thread, especially in Zn-base alloys, as brittleness or hot shortness of certain alloys 
detracts from strength of a fine thread. Figures and methods employed in die de- 
sign for casting screw threads are discussed. Kz (12b) 

Mechanism of Piping by Shrinking. Mathematical Considerations to Probiem of 
Piping. (Der Mechanismus der Schrumpfungslunkerung. Mathematische Betrachtungen 
zum Lunkerungsproblem.) F. Gorpreritz. Die Giesserei, Vol. 19, Nov. 25, 1932 


pages 482-483. Recent investigations show that magnitude of piping not 
be attributed to different shrinking of metals. Mathematical discussions develop an 
exact basis for pipes from values of specific. volume and yolumetric shrinkin hese 
ideas are illustrated by practical examples. 12b) 

More about Zinc; a Metal You Ought to Know. L. K. Urounar tory 
& Industrial Management, Vol. 85, Feb. 1933, pages 54-56. views 
die casting methods. It is now possible to produce die castings from m« with 
casting temperatures of from 500° to 1800° F. Zn die casting is used place 
deep drawing, stamping and machining of intricate parts. The author cribes 
parts that may be readily prepared by die casting and gives cost data. RRs (%2b) 

Stainless Steel Pressure Castings. S. R. Rozinson. Foundry, Vol Dee, 
1932, pages 25, 65. Production of satisfactory pressure tight ea zs of 
stainless steel offers far more difficulties than occur in manufacture imilar 
castings in other metals. Principal stainless steel alloy contains 18% Cr, Ni, 
C content usually 0.16%, sometimes 0.07%. Where corrosion resistane: to be 
greater, Cr is increased to 24%, Ni 12% and C under 0.16%. To obtaii: greatest 
corrosion resistance stainless steel of 24% Cr, 12% Ni and 0.16% C uld be 
given heat treatment consisting of water quench from 2100° F. Discusses molding, 
core making and gating in making of valve body. \ (12b) 

Gages of Value in Buying Steel Castings. F. A. Metmotu & R. L LLIER. 
Mill & Factory Illustrated, Oct. 1932, pages 45-46. The proy s and 
requirements expected from steel castings and the facts they depend or e dis- 
cussed. The shrinkage of cast steel is made up of 2 phases: shrinl during 
solidification and shrinkage while cooling from solidification temperatur room 
temperature. Foundry practice and cooperation in designing castings between cus- 
tomer and foundryman is touched upon. Kz (12b) 


Casting Device for Aluminum Ingots for Foil. (Giessvorrichtung fiir Aluminium- 
folien-Gussblécke.) H. OnerMiLver. Zeitschrift fiir die gesamte | 


sseret- 
praxis, Vol. 54, Mar. 19, 1933, pages 119-120. A casting device: r above 
mentioned purpose is described which is to avoid (1) splashes during pouring, 
(2) oxide film formed on surface from getting into interior parts of ot, and 
(3) formation of pipes. GN (12b) 


Time Required to Cast Dental Restorations from Molten Alloy. Witmer SovupeEr. 
Journal American Dental Association, Vol. 20, June 1933, pages 1010-1014. 
Four castings of different shapes were cast following usual dental practice except 
one side of the mold was replaced by quartz plate; so the flow of the gold could 
be photographed with a motion picture camera operated at 25 exposures/sec. The 
plates were U-shaped rod 2 in. long, mesioclusodistal inlay plate 22 x 18 x 15 
mm. and plate 45x 45 x 1.5 mm. The casting pressure was 10 lb./in.2 The inlay 
mold was filled in 1/25 sec. or less, the bar in 2/25 sec., the small flat cavity 
in slightly more than 2/25 sec., and the large flat cavity in 3/25 sec. No evi- 
dence of air block or rebound of alloy due to air block was detected. OEH (12b) 

Production of Gravity Die and Pressure Die Castings in Aluminum. C. VAuGHAN. 
Metal Industry, London, Vol. 42, Jan. 27, 1933, pages 125-128; Feb. ; 
1933, pages 150-153; Feb. 10, 1933, pages 179-180; Machinery, London, Vol. 
11, Dec. 22, 1932, pages 337-343; Dec. 29, 1932, pages 373-376; Jan. 26, 


1933, pages 499-500. Practice of die casting is fully discussed, design of 
dies, arrangement of runners and risers, vents, die joints, coring cooling, cal- 


lapsible cores and more complicated molds are described and illustrated. As molted 
Al has a solvent action on all metallic materials available for mold parts the fol- 
lowing composition was found to possess a good resistance to this action: a close 
grain cast iron with 1.8% Si, .095 S, 0.13 P, 0.60 Mn, 3.40% total C, 0.7% 
combined C, 0.65% Cr and 0.25% Ni. Cores and highly stressed parts of the 
mold are often made of tool steel with 10% W, 2%% Cr, 0.25-0.3% C. The 
inner surfaces of the mold should be lightly sprayed with an insulating solution 
of 1 oz. sodium silicate, a handful of whitening or chalk, 1 quart of water, 
protect the mold against erosion; mold should be at 200° C. when sprayed. 


. Kz + Ha (120) 
Rolling (12c) 

Modern Practice in Cold Rolling. W. Trinxs. Blast Furnace & Steel Plant, 
Vol. 21, July 1933, pages 359-361. Average economical limit of thickness be- 
tween hot rolling and cold rolling is 0.07 in. General practice in cold rolling © 
4-high mills is to aim at a reduction of 48-58% in the first pass; 41-51% in the 
second pass; 34-44% in the third pass; and 27-37% in the fourth pass. 
reductions are possible only in mills with driven small rolls and with tension on the 
strip, and are based on rolling mild steel with moderate flow-hardening tendencies. 
Speed of cold rolling and lubrication of strip and rolls have not been sta , 
Speed is limited by the heat generated in the rolling process and by the me 
available for abstracting that heat. Upper limit for mills with driven rolls has 7 
400 ft./min. but recently speeds up to 800 ft./min. have been attained in the las 
pass. Single-stand mill is indicated for small tonnages, while the tandem oe) 
preferable for very large tonnages. MS (12¢ 

Relling Mill Measurements by the Condenser Measuring Method ( Me. 
messungen mach dem elektrischen Kondensatormessverfahren) W. MAvUxSCH. 
schinenbau, Vol. 12, Jan. 5, 1933, page 21. These, in principle, plate 
electric condensers the capacity of which is changed by deforming an elastic 
on top of the pressure box or turning a spindle at the turning force recorder 


in turn turns a high frequency device. RV (12) 
Design of Merchant Mill Repeaters. H. F. McEntire. Blast Furnace 
Steel Plant, Vol. 20, Dee. 1932, pages 887-888, 893. Iilustrated¢ (19) 
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Machining (12g) 


Coolant Supply for Deep-hole Boring. FE. SuAcKLETON. Mechanical World & 
Engineering Record, Vol. 93, Mar. 10, 1933, pages 240-241. Discussion 
of 3 devices for feeding cutting lubricants through a hole down the center of the 
bar or drill to the cutting edges of tools used for boring deep holes. Kz (12g) 


Can Tungsten-Carbide Tools be Used Successfully on Planers? CoLeEMAN SELLERS, 
3rp. Machinery, Vol. 38, June 1932, page 774. Can be used successfully 
but in many cases is not suitable since it is difficult to take sufficient cut and 
speed with shock of entering cut being too great. It is successfully used on ma- 
terials too hard to be cut by high speed steel. RHP (12g) 


Tungsten Carbide and Other Hard Cutting Materials. Coreman Seviers. /rans- 
actions American Society of Mechanical Engineers, Vol. 54, Oct. 15, 1932, 
Research Papers Section, pages 225-233. Progress report of Sub-Committee 
on Metal Cutting Materials of A.S.M.E. reviews progress in application of W and 
Ta carbide tools for machining processes on various metals; it is recommended that 
considerably more data on performance be collected and a questionnaire is given 


for obtaining these data in suitable form. Ha (12g) 
Tungsten- and Tantalum-carbide Cutting Tools. H. Suaw. Mechanical World 
& Engineering Record, Vol. 91, May 20, 1932, pages 490-494. W and 


Ta carbides are extremely hard crystalline materials which, when cemented in a 
matrix of Co or Ni respectively, form cutting tools of exceptional performance. 
Discussion of properties of the cutting carbides, which are now used as tips brazed 
to a steel shank or to a steel-piece which is in turn held in a holder. The tech- 


nique of manufacturing these tools is described with special attention drawn to the 
design of tips. Cutting speeds and tool angles for tools used on various materials 
are presented in a table. Examples of tool life are given and the application of 
chip breakers is discussed. Dealing with the treatment of the cutting carbides, the 


erains and grades of wheels most suitable for various grinding operations are tabu- 
lated. An example for the application of a Widia-tipped cutter which took 1/6 the 
time previously required for grinding is given. Kz (12g) 

Factors Which Affect the Machinability of Black Heart Malleable Iron. (Facteurs 
influencant I’Usinabilite de la Malleable a Coeur Noir.) H. A. Scuwartz. Bulletin 


de | iation Technique de Fonderie, Special Number, July 1932, pages 
§4-87. See Metals & Alloys, Vol. 2, Ju'y 1931, page 135. FR (12g) 

Use of Cutting Fluids. J. D. Roney & G. L. Summer. Mechanical World 
& Envineering Record, Vol. 91, Apr. 29, 1932, pages 418-419. See 
“Cutting Fluids and Their Applications,’’ Metals & Alloys, Vol. 4, Jan. 1933, 
page MA 18. Kz (12g) 

The Economical Shaping of Tool Tips. J. B. Rennie, Mechanical World & 
Engin ing Record, Vol. 93, June 9, 1933, pages 546-547. By means 
of ske s it is explained how the tipped tool can effect further economies by 
scientit sign of the shape of the tip. A new cutting alloy ‘‘Rennite’’ is discussed, 
whieh « best when red-hot up to 600° C. Kz (12g) 
The Design of Drills. AnTHUR S. Newman & R. S. Cray. Journal Scientific 
Instrunicnts, Vol. 10, Jan. 1933, pages 1-4. A discussion of the design 
-— prop-r methods of sharpening the diamond-shaped, the twist, and the fluted 
rill. 


RAW (12g) 
Researches on the Cutting Force Vi. The Cutting Force Acting at the Planing Tool. 
Maxot) Oxosnt. Bulletin Institute of Physical & Chemical Research, 
Tokyc 1. 12, Jan. 1933, pages 70-116. Writer holds that a full knowledge 


of the antaneous changes of the cutting force are indispensable for the design 
of mact tools. The changes entail the vibration synchronizing with the natural 
period he work, tool, tool-holder and one part or the whole body of the ma- 
chine iis report, author discusses influences of cutting speed, depth of cut, 
width iple, cutting angle, clearance angle, side-rake angle and radius of curva- 
ture of cutting edge on the instantaneous changes of the cutting force and the 
mean \ of the cutting force acting at the planing tool. WH (12g) 

Why Are There Several Grades of Widia Cemented-Carbide Materials? Rocrer D. 
Prosser Machinery, Vol. 38, June 1932, pages 770-771. Different work 
requires different grades for best results. Gives some of grades and work for which 
they are best suited. RHP (12g) 

Factors that Affect Machinability. F. R. Parmer. Metal Progress, Vol. 23, 
Apr. 1933, pages 17-24. An increasing indentation hardness causes increased 


abrasion of tool edges, generates heat, and increases the necessary power and tool 
pressure. It can be overcome by reduced speed, blunter cutting edges on the tool, 
and use of a cooling compound. Softer annealing helps if possible. Softness is not 
4 machining difficulty, but the toughness that accompanies it is. Toughness is cor- 
rected by annealing harder, cold drawing, and embrittling agents like S if possible. 
Sharper tool angles, chip breakers or lip grooves, more coolant, and finer cuts and 
feeds in finishing help in machining tough material. The desired microstructure varies 
from shop to shop. Pro-eutectoid C in high C and alloy steels is unavoidable. 
Harder cutting tools must be used on these steels, but correct mill practice can 
prevent segregated carbides. Softer annealing helps though time consuming. Austenitic 
steels work harden under the cutting tool. Reduced speed, careful and steady feeds, 
and sharp cutting angles help in machining. Little fundamental correction in the 
steel is possible. The friction properties of high Cr steels cause bugs on the cut- 
my tool in machining with consequent spoilage of the finish. It can be corrected 
ad heat treating to a higher hardness, and S or Se additions if practicable. In 
machining high Cr. reduced speed, steep top rake on the tool, and stoned tool sur- 
faces are helpful. WLC (12g) 

Developments in Cutting Tools. High Speed Stellite, Carboloy, Alloy 548. 
Zay JEFFRIES & W. P. Syxes. Metal Progress, Vol. 23, Feb. 1933, pages 
-v-od. Reviews entire field of cutting tools pointing out that ‘‘revolutionary’’ 
new cutting tools do not supersede the others, but each finds its own particular 
_ of usefulness. In introducing Sykes’ Alloy 548, he indicates its field lies be- 
toch high speed and cemented W carbide. It can be cast, forged or rolled, then 
6 ree and heat treated for use. It ean be sold for $4.50 a lb., hence can be 
a 7 whole tools as well as inserts. The material is not sensitive, a wide 
It ¢ of composition and treatment gives the desired hardness and cutting qualities. 
: cuts the same materials as high speed, but better as the job becomes easier. 
> agen up to 350 ft./min. have been used. Alloy 548 is formed ty substituting 
i oe of the Fe in C-free Fe-W alloy. The properties of the Fe-W and Fe-Co 
on bs discussed to show the inheritances of the new alloy. Equilibrium dia- 
> iaeten Pes oe class 1 elements, Cr, Si, Sn, Ti, W, Mo, and Al, restrict the 
equilibritam a class 2 elements, Ni, Mn, Cu, Zn, Co, and C, extend it. The Fe-W 
at 1500° ¢ lagram is sketched to show the increasing solubility of W up to 30% 
uecipltation boon % gives a Brinell of 180, which can be increased to 400 by 
tals of Few hardening. On slow cooling from 1500°, W separates as sizeable crys- 
ing at 600° compound with little hardness. By quenching from 1500° and reheat- 
finely divided * 700 C., the Fe-W compound separates from solid solution in a 

on Teee State with max. hardness. A graph shows the 70:30 Fe-W alloys 
NESS.” ‘The ~~ at constant value at 700° C., which gives requisite **red hard- 
sath. Max effect of substituting Co for Fe in alloys of 30% WwW is shown in a 
takes  ~sagtnggnery J hardness occurs at 25% Co. Age hardening of Co alloys 
for Fe-W len, rapidly at 600° C. This hardness is not quite as permanent as 
the effect of c's but is very resistant to extended heating at 600°. Comparison of 
time-temperature nh tool steel with C-free alloy tool steels is noted in a hardness / 
tive microstruct graph. Secondary hardness is less permanent with C. 5 representa- 
ctissed ures of Alloy 548 with various heat treatments are given and dis- 
7 WLC (12g) 
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Carbide Milling Profitable in Both Long and Short-Run Work. Franx W. Curtis. 
Iron Age, Vol. 129, May 12, 1932, pages 1060-1063. Abstract of paper 
read before the Metropolitan and Plainfield Sections of American Society of Me- 
chanical Engineers. Milling is one of the most practical applications for tungsten 
carbide. Two distinct gains made by its use. One is longer life between grinds, the 
other is more output. Outstanding foe of tungsten carbide is vibration. Total cost 
per piece of any product, should not be the determining factor as to the use of 
tungsten carbide. VSP (12g) 

The Economic Uses of Cemented Carbide and Other High Duty Alloy Steels. 
J. H. Garnett & E. W. Fiexp. Journal Institution of Production Engi- 
neers, Vol. 12, June 1933, pages 224-266. Includes discussion. Cemented 
tungsten carbide is made by mixing powdered cobalt with tungsten carbide which 
has been pulverized in a ball mill to a grain size of 0.0001 in. This mixture is 
pressed in a die, sintered in a hydrogen atmosphere, ground to shape, heated for 
a prolonged period, and finally discharged from furnace at room temperature. Tung- 
sten carbide tends to adhere to steel, and so molybdenum-titanium carbide, to which 
steel chips have little tendency to ‘‘seize,’’ has been introduced. Stellite is a 
cobalt-chromium-tungsten alloy which is cast in graphite molds which chill it suffi- 
ciently fast to give desired grain size. Special precautions are taken to remove dis- 
solved gas before pouring. The construction and grinding of cutting tools tipped 
with these materials are described, and the relative cost of tooling with cemented 
carbides as against high speed steel figured out for typical operations. A number of 
examples of tungsten carbide practice are described and illustrated. JCC (12g) 

New Alloy Cements for Hard Metal Carbides. Corin G. Finx & G. A. 
Meyerson. Iron Age, Vol. 130, July 7, 1932, pages 8-9, 47. tives results 
of investigation to find method of reducing brittleness, with sacrifice in hardness of 
cobalt-tungsten carbide and similar alloys. Proper selection of cementing material 
is of prime importance. Details of preparation of alloys are included. Results are 
summarized in following table: 


Max. 
Sint. 
Alloy Deg. 
No. Comp % Cement C. Rockwell Quality 
1 11.5 Co 88.5 W Co 1500 85.5 Brittle 
2 11.5 Co 88.5 W Co 1400 85.5 Brittle 
3a 5.0 Co 95.0 W Co 1420 3§686.5 Brittle 
8b 5.0 Co 95.0 W Co 1520 86.7 Brittle 
6 5.0 Co 95.0 W Co 1470 «87.1 Brittle 
16a 5.25 Co 94.75 W Co WC 1470 86.6 Very tough 
16b 5.25 Co 94.75 W Co W=Ct 1500 tt Tough 
17a 4.22 Co 1.5 Mo; Co—W—C—Mo 1450 87.0 Very tough 
94.28 WC 
17b 4.22 Co 1.5 Mo; Co—W—C—Mo 1500 86.8 Very tough 
94.28 WC 
19a 2.10 = Mo 97.9 Co—Mo 1500 87.2 Very tough 
CWC 
19b 2.1Co = Mo 97.9 Co—Mo—Cu 1500 85.0 Very tough 
o=W=cC 


VSP (12g) 
Non-ferrous Super High-speed Cutting Alloys. Machinery, London, Vol. 41, 
Mar. 16, 1933, pages 715-724. Discussion of 4 cutting alloys: (1) ‘‘Wimet’’ 
is a W-carbide-Co alloy, different grades of which are produced. For machining of 
steel a grade containing Ti-carbide has to be used. (2) The cutting speeds recom- 
mended with ‘‘Ardoloy’’ tools are presented in a table. (3) ‘‘Cutanit’’ is a Mo- 
Ti-carbide alloy with a Rockwell hardness of 83-85, its specific gravity is low and it 
possesses good resistance to oxidation up to 900° C. (4) ‘‘Stellite’’ contains 
45-50% Co, 25-30% Cr, 15-20% W, and 2.5-2.75% C. Rockwell hardness varies 
from 60.5-61.5. The capabilities of a new Stellite are summarized in a table. The 
balance of the article deals with the design of turning and planning tools and the 
manner in which chips may be produced in a form convenient for disposal, milling 
cutters, twist drills, ete. Care, maintenance of tools and the machining of glass 
and other non-ferrous materials is touched upon. Kz (12g) 
Development and Prospects of Hard Cutting Metal (Die Entwickelung und Aus- 
sichten der Hartmetaile) Kart Becxer. Werkzeugmaschine, Vol. 37, June 30, 
1933, pages 231-232. The development of efficient tools and machine tools is 
closely related to that of hard metals. A survey is given on the present situation 
in the hard metal market and its prospects in the near future. Composition, pro- 
duction and use of a few cast and sintered hard metal alloys are discussed. Author 
points out that it does not seem advisable to further increase the cutting properties 
of such tools unless machine tools are made better. An efficient utilization of the 
cutting properties is possible only by especially constructed large machine tools, 
the development of which is handicapped under present economic ec 
IN (12g) 
Precision Boring with Diamond and Cemented-Carbide Tools. Machinery, Vol. 
388, July 1932, pages 823-825. General article on uses and methods. 
RHP (12g) 
The Use of New Cutting Alloys in Twist Drill Production. Machinery, London, 
Vol. 40, May 26, 1932, page 232. High-speed steel drills are compared with 
W-carbide and stellite drills in their efficiency on various materials. W-carbide drills 
turned out best except with reference to ferrous alloys. To give them a superiority 
also for working ferrous alloys, changes in drill design and improving in drilling ma- 
chines will be necessary. Kz (12g) 
New Piston Material Cut by Carbide Tools. Machinery, Vol. 39, Sept. 1932, 
pages 10-11. Pistons made from Lo-Ex or Alcoa 132 aluminum alloy are 
machined with tungsten carbide in the plant of the Hudson Motor Car Co. The 
final operation on the side walls and the boring of the wrist pin holes are 2 
exceptions. These are done with diamond tools. Brinell hardness of these alloys 
varies from 90 to 130. Discusses tool life. RHP (12g) 


Long Life of Tungsten-Carbide Tools in Machining Automobile Parts. Machinery, 
N. Y., Voi. 52. Dec. 1932, pages 247-248. Tools formerly used in chamfer- 
ing the bottom of the bores of cast iron cylinder blocks produced only 100 pieces 
per grind, with a total life of 34,000 pieces, and cost of each tool $6. Tungsten 
carbide tools for the same operation produce 5000 pieces per grind, total life of 
264,000 pieces, and cost per tool $18. Each time a tungsten carbide tool is 
worn out a tool cost saving of $27 has been effected. Presents similar information 
regarding several other operations. RHP (12g) 


Carbide Tooling on Existing Equipment. Wa. Carxins. American Machinist, 
Vol. 76, Nov. 23, 1932, pages 1158-1160. Advantages of these tools over 
others in speeding up production are briefly explained and a few specific examples 
described. Ha (12g) 

Free-Cutting Brass: Machinability of the Various Alloys. D. K. Crampron & 
H. P. Crort. Metal Progress, Vol. 23, Jan. 1933, pages 31-32, 62. 
Abstract of a manuscript for the revised National Metals Handbook. A table of 
feeds for various tools or operations on free-turning brass rod is given. Physical 
properties of 22 compositions of brass and bronze rods graded for relative machin- 
ability, cold heading and bending properties are given in another table. Drill temper 
is compared to free-turning brass rod as 100. Machining practice on this class of 
work is discussed. Effects.of the constituents and impurities are described. 

WLC (12g) 
Tungsten Carbide (Wolfram Karbid) Zeitschrift fiir Flugtechnik und Motor- 
luftschiffahrt, Vol. 23, Dec. 23, 1932, page 737. Particulars on machining 
properties of various tungsten carbide tools on different materials are summarized. 

Kz (12g) 
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Drawing & Stamping (12h) 


Diamonds for Drawing of Tungsten Wire. (Diamanten zum Ziehen von Wolfram. 
draht.) Die Werkzeugmaschine, Vol. 36, Dec. 15, 1932, pages 441-449, 
Discussion of preparation of diamond dies as used in incandescent lamp industry 
for drawing tungsten filaments. GN (12h) 


Economy, Speed are Features of Tube Reducing Unit. Steel, Vol. 90, Apr. 25, 
1932, pages 26-27. Description of new seamless tube reducing machine jn 
which tension methods are discarded and tubes reduced by compression. Many gpe- 
cific advantages, economies and simplifications are claimed for this process. JN (12h) 


Lubricants Used in Deep Drawing of Sheet Steel. Maurice Reswicx. Trans. 
actions American Society for Steel Treating, Vol. 21, Feb. 1933, pages 
181-192. See ‘‘Lubricants for Deep Drawing,’’ Metals & Alloys, Vol. 3, 
Jan. 1932, page MA 20. WLC (12h) 

Thin Strip Steel for Deep Drawing. H. T. Morton & I. A. Rum™ugr, 
Transactions American Society for Steel Treating, Vol. 21, Feb. 1933, 
pages 97-108. See Metals & Alloys, Vol. 3, Oct. 1932, page MA 306, 

WLC (12h) 

Comparison of Sheet and Strip Steels for Difficult Stampings. Epwarn S. Law. 
RENCE. Transactions American Society for Steel Treating, Vol. 21, Feb. 
1933, pages 119-138. See Metals & Alloys, Vol. 3, May 1932, page MA 
138. WLC (12h) 

Gas in the Wire Drawing Industry. Experience at Halifax. J. Brapeury. Gas 


Journal, Vol. 201, Jan. 25, 1933, pages 199-201; discussion, Feb. 8, 1933, 
pages 263-264. Describes one process by which ends of rods are reduced to 
a diameter which will allow them to be passed through the die. Furnace in which 


wire is pointed is described in detail. Gas is used to anneal the wire. Where high 
tensile wires are used and the hardening effects of cold working are utilized, they 


are subjected to a different treatment known as ‘‘painting,’’ about whi little 
information is available, except that it is continuous. Tinning, galvanizing and 
enamelling are discussed. MAB (12h) 


Wire Manufacture in the United States (Staltradstillverkning | Amerikas Firenta 
Stater) Er1K voN WaACHENFELDT. Jernkontorets Annaler, Vol. 117, June 
1933, pages 322-332. Summary of observations on study tour. HCD (12h) 


Some Effects of the Amount and Rate of Deformation On a Low Carbon Strip 


Steel. JosepH Winitocx & Atronso E. Lavercne. Transactions Ainerican 
Society for Steel Treating, Vol. 21, Feb. 1933, pages 109-118. Paper 
presented at Boston Convention, Sept. 1931. Experiments demonstrate eects of 
amount and rate of deformation on a low C (0.06%) strip steel. Specimens after 
cold-rolling were annealed at 1400° F. A second lot received an additicial heat 
treatment just before testing to above Acg point. Specimens were pulled various 
rates from 2 to 252 in./min. In specimens annealed at 1400° F. and pu'!'ed ata 
rate exceeding 19 in./min., premature fracture occurred with low elon: ion. In 
specimens heated to 1750° F. and pulled at the same rates, no prema’ ure frae- 
ture occurred, ‘‘stretcher strain’’ lines formed, ‘‘widened’’ and ‘‘disappe red’’ as 
deformation increased. By pulling specimens annealed at 1400° F. at » of 2 
in./min. to elimination of surface lines and immediately elongating to fr.ture at 
252 in./min., premature fracture was eliminated. Difference in level ex’. ing be- 
tween portions of metal which have slipped and those which have not cause severe 
surface markings. By pulling specimens heated to 1400° F. at a slow rote, work 
strengthening took place. At a faster rate lack of time prevented this. Low C 
steel in the semi-plastic condition is best suited for deep drawing purposes, In- 
cludes discussion. WLC (12h) 

Structural Change in Drawn Wire. R. Saxton. Mechanical World & Engi- 
neering Record, Vol. 92, Aug. 5, 1932, pages 117-118. A large pearlitic 
grain is best suited to the wire-drawing process, and the size of the grain is con- 
trolled by suitable heat treatment. The drawing process causes the grains ‘o assume 
an inclined position, and each successive draw increases this inclination until, if an 


angle approaching 45° is reached, the wire breaks readily and is overdrawn. A 
draw in the reverse direction has the effect of reducing the inclination of ¢! grains, 
and improves the strength of the wire. Kz (12h) 


Application of Hydraulic Presses and Piercing Machines in the Manufacture of 
Copper and Brass Pipes. P. A. Saruitcnev. Tsvetnuie Metallui, Feb. 1932, 
pages 204-213. Viseussion of 2 methods of pipe manufacturing. BND (12h) 

Mechanized Rod and Wire Drawing Trains (Mechanislerte Stabelsen- und Draht- 
strassen) B. Quast. Stahl und Eisen, Vol. 53, Mar. 2, 1933, page 215-218. 
Relatively simple means are described and illustrated for mechanizing rod and 
wire drawing trains; increased production was obtained. SE (12h) 


Steeping and Liming in Wire Manufacture. R. Saxton. Mechanical World & 
Engineering Record, Vol. 93, May 19, 1933, page 480. Steeping in & 
weak (5%) acid solution facilitates the expulsion of occluded hydrogen, removes 
fine particles of scale, and avoids acid brittleness. The coat which this method at 
first imparts to the wire is dehydrated oxide of iron. Liming protects this coat, 
neutralizes any remaining acid, and provides a base for the soap lubricant. Allow- 
ing easier slip during the drawing process, depth of reduction or number of phases 
is greater, resulting in economy in drawing costs. A good quality lime being of 
great importance, treatment of lime is discussed and the following analyses are 
given to indicate what constitutes a good and inferior lime: 


Good Inferior 
Silica 0.20% 1.50% 
Alumina 0.50% 1.0 % 
Oxide of Iron 0.10% 0.70% 
Oxide of Lime 98.36% 20.0 % 
Oxide of Magnesia 0.84% om 
Carbonate of Lime ome 74.80% 
Carbonate of Magnesia — 2.0 % 
Kg (12h) 


Graphical Determination of the Number of Passes and the Successive Diameters 
of Shells in a Cylindrical Stamping. (Détermination graphique du nombre de passes 
et des diamétres successifs des coquilles dans un embouti cylindrique.) R. Ont® 
Aciers Spéciaux, Métaux et Alliages, Vol. 7, Mar. 1932, pages 102-104. 
The method of preparing a graph for determining the number of passes req 
and the successive diameters of the shells in making a cylindrical stamping 
explained. GTM (12h) 


Drawing Presses. (Ueber Ziehpressen.) Orro Kurnner. Zeitschrift Verein 
deutscher Ingenieure, Vol. 77, May 6, 1933, pages 469-474. The various 


types of machines used in modern drawing technique, hydraulic, electric, coon 
presses, are discussed and the recent improvements described. A heavy press of oh) 
tons pressure is described in detail. Ha (12 


Principles of Lubrication in Cold Drawing Sheet Steel. H. A. MonTcoMERY- 
Transactions American Society for Steel Treating, Vol. 21, June 
pages 557-570. Paper presented at Buffalo Convention, Oct. 1932. 13 re 
quirements of a lubricant for deep drawing and how they are obtained are 
scribed. Function of each requirement is discussed. Sulphurized lubricating 
introduction of Cl, CClq and organic sulphates into lubricating mediums 
favorable effects except for corrosion are mentioned. Includes discussion. WLC 


Deep Drawing of 18-8 Chromium Nickel Steels. (Travaux d’emboutissase 
naxydables au nickel chrome 18-8.) Lecat. Revue 


thelr 
(12h) 
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dw 


aciers | austénitiques - 
Nickel, Vol. 3, July 1932, pages 112-114. A description of the 12h) 
deep drawing of stainless steels. AH ( 
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Wires for Making Nails. A. Mart. Wire & Wire Products, Vol. 8, May 
1933, pages 136-137. A description of German methods of manufacturing 
wire for nail making. The cheapest wire is usually employed to make manufacture 
of nails profitable. Grease-drawn wire is less sensitive to moisture, allows of longer 
storage and resists corrosion longer even in corrosion-promoting rooms, Soap-drawn 
wire is not advantageous for making pins as the surface becomes gray and dull 
under atmospheric influences. Practical points relating to the drawing and finishing 


processes are reviewed. Ha (12h) 

Forming of Aluminum. F. V. Hartman & C. M. Cratcuerap. Metal Stamp- 
ings, Vol. 5, May 1932, pages 313-316; June 1932, pages 407-408, 418; July 
1932, pages 463-465. Discusses forming and bending properties of sheet Al 


und Al alloys and describes operations in blanking, bending, deep drawing, em- 
bhossin hammering and spinning. Includes table of the average mechanical prop 
erties tne alloys MS (12h) 


Lubrication for Deep Drawing. E. E. Haris. Machinery, London, Vol. 42, 
July 20, 19335, pages 453-457. After discussing the nature of the drawing 
action, the function of the lubricant is dealt with. Importance of adherence and 


film strength of the lubricant are stressed. The corrosiveness of drawing compounds: 
and their removal are dealt with. Lubricating media critically discussed are: refined 
lard and rape oils, sulphurized mineral cutting oil, soluble oils, factory prepared 
drawing compounds and proprietary compounds, Characteristics are presented in 5 
tables. Kz (12h) 

Plastic Drawing of Sheet Steel Into Shapes. E. V. Crane. Transactions Amer- 
ican S ety for Steel Treating, Vol. 21, Feb. 1933, pages 155-180. See 
Metals & Alloys, Vol. 3, Jan. 1932, page MA 19. WLC (12h) 


‘De Dudzeele’’ Process and Its Use for Cold Working of Nickel Steels and Nickel 
Alloys. (Application du procédé ‘‘de Dudzeele’’ au travail a froid des aciers ou 
alliages renfermant du nickel.) A. Dumont. Revue du Nickel, Vol. 3, July 
1932, s 116-118. A short description of the ‘‘De Dudzeele’’ process and 


of its or wire drawing, deep drawing, forming, etc. AH (12h) 

Modern Stamping. (L’Emboutissage Moderne.) P. Devaux. La Revue Indus- 
triel ol. 62, Aug. 1932, pages 385-390. Descriptive article showing 
princit dopted in order to speed the production. Presses of the following types: 
Weing Bliss, Grimar are described. FR (12h) 

Lubrication In Drawing Sheet Steel—Annealing Strip Steel. Jron Age, Vol. 130, 
Oct. { 1932, page 615, adv. page 16. Session held at the convention o! 
the A! in Society for Steel Treating in Buffalo. Papers read were: ‘‘Factors 
Influet the Annealing of Cold-Rolled Strip Steel,’’ by G. R. Brophy and W. 
L. Wy and ‘‘Prineiples of Lubrication In Cold-Drawn Sheet Steel,’’ by H. A. 
Montg: VSP (12h) 


Pickling (12i) 


Remova! of Pickling Fumes (Beseitigung der Beizdiinste) VW. Fiscuer. Ober- 


fliche nik, Vol. 10, Oct. 24, 1933, pages 234-235. Fumes originating 
in the ing process being more or less injurious to health must be removed from 
the wor rooms. Hoods over the tanks and exhaustors are usually arranged, or 
the fun re mixed with a spray of atomized water. Arrangements are described. 


Ha (12i) 
Specia! Pickling Bath for Alloy Steel Sections. C. C. Downie. Machinery, 


London, . 42, July 27, 1933, page 490. By pickling in hot concentrated 
HCl, an ght defect is made readily visible on parts produced from special steels. 
To wit | the effects of the hot acid the tank has to be made from sandstone. 


Kz (12i) 
Cold Working (12}) 


On the Change in Hardness of a Plate Caused by Bending. S. Koxuno. Kinzoku 


no Ke , Japan, Oct. 1932, pages 447-456; Science Reports Tohoku 
Imperic niversity, Vol. 21, 1932, pages 256-267. (In English.) Change 
of hardn f metal plates caused by bending was measured with a Vickers hardness 
tester; 1 ials used were Armco-Fe, 0.2% and 0.7% C steels, Cu, brass, Al and 
Mg. Resu obtained were as follows and a little different from results obtained by 


Fink and Van Horn: Hardness of convex side of a cold-rolled specimen decreases, 
first rapidly and then slowly, while that of concave side always increases slightly 
with an increasing degree of bending of specimen. Hardness of convex side of 
annealed specimen decreases at first rapidly and after passing through a minimum, 
begins to increase gradually, with increasing degree of bending. Greater degree of 
work-hardening of material, the greater the increase in hardness. Change in hardness 
caused by elastic deformation is attributable to effect of applied stress, and that 
caused by a plastic deformation is explained as combined effects of stress and of 
work-hardening. KT (12)) 
_ Elimination of Distortion in Cold Roll Forming. D. A. Jounston. Metal 
Stampings, Vol. 5, Aug. 1932, pages 497-498, 515-516. Describes methods 
for determining the causes of distortion in cold roll forming machines. MS (12)) 


Roll Forming and Sizing for Welded Steel Tubes. D. A. Jounston. Metal 
Stampings, Vol. 5, July 1932, pages 443-446. Describes special adaptations 
of cold roll forming machines in the manufacture of small diameter tubular prod- 
ucts. MS (12j) 


_ Overcoming Distortion in Cold Roll Forming. D. A. Jounston. Metal Stamp- 
mgs, Vol. 5, May 1932, pages 319-320, 351-352. Discusses characteristic 
distortions and deformations which tend to be produced in the roll forming of 
Some typical shapes, and necessary allowances used in overcoming them. MS (12j) 


_ Requirements of Steel for Cold Heading. H. W. Granam. Metal Progress, 
Vol. 24, Aug. 1933, pages 22-26. Steel making practice for ‘‘rimming steel’’ 
used for this class of work is discussed. The effects of the several constituents of 
the steel are discussed. Unreasonably close limits on C are not necessary, wide 
ie of Mn content can be worked, P contributes toward brittleness but much of 
. nage is still a mystery, S is harmful for hot work steels. Si should be low 
eee ty, co and is very useful as a deoxidizer in higher C steels, the writer be- 
=e Preres effects of Al have been exaggerated; except for a harmful effect 
ead cninability it has very desirable qualities as a deoxidizer. Wire for cold 
meter og is discussed. The problem of die wear is difficult 0 ‘work out and 
emt e active cooperation of the practical man and metallurgist. Rolling and 

ing of threads are discussed. WLE (12)) 


my ar. Properties of Brass Wire as it Varies With Composition and Temper. 


Tests to RAMPTON. Metal Progress, Vol. 23, Mar. 1933, pages 21-24. 
the case of . tmine the influence of variations in composition and initial temper on 
100%, Ph teading brass wire have been made. 16 alloys were used with Cu 65 to 
physical 0.01 to 0.52%, and Fe 0.01 to 0.27%. Analyses, tempers and 
given in ne with the ratings on buckles, folds, shearing and roughness, are 
illustrate “1 able. Details of the preparation and testing are described. Half tones 
work and tor rating standards for the 4 qualities for a reasonable amount of cold 
Qualities sd reheading ability. High Pb and Fe have an adverse effect on heading 
little effect “% certain tempers are unaffected by Pb. Reductions to 13% have 
ates ut 20% final reduction has much lower buckle rating with im- 
At 80% ae rating. Cu content above 64% has little effect on heading quality. 
of Cu, Pb oy is noted, at 90% a decided improvement occurs. The effects 
tempers, ee Fe are plotted on graphs as an average of the 4 qualities in 6 
tach of Fe and ended practice for moderate heading is 65% Cu, less than 0.10% 
atineal. For oa Pb with final reduction of 6 to 10% after light or intermediate 
Fe With options: un’, beading work, 90% Cu, less. than 0.05% each of Pb and 
optional temper is recommended. WLC (12j) 
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OPERATE PICKLING BATHS 
EFFICIENTLY 


RODINE 


Saves Acid, Metal 


and Time 


RODINE assures perfect 
pickling ; conserves metal; 
saves acid and time. Low- 
ers pickling costs. If your 
pickle tanks run profitably 
now, make them more so 
with RODINE. 
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OVER 12,000 IN USE 


Self-Contained, Direct Reading, Rugged, Dust and Fool Proof 


Requires no connection with furnace; no accessories; no 
installation; no maintenance expense. Gives actual heat of 
material aside from furnace temperature. Always ready to 
tell within 3 seconds any shortcomings in your equipment. 
It is serving many industries where heats must be meas- 
ured accurately. It has no equal. Does not require a skilled 
operator. Eliminates personal errors. Strictly automatic. 
Temperature range: 1000°-2600° F. and 1400°-3600° F. 


BULLETINS ON PYRO OPTICAL IMMERSION-SURFACE PYROMETERS, PYRO 
SUPERSENSITIVE RADIATION TUBES AND RAPID RECORDERS ON REQUEST 


THE PYROMETER INSTRUMENT CO. 


105 LAFAYETTE ST., NEW YORK, N.Y. GRANT BLDG., PITTSBURGH, PA. 
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The Plastic Deformation of Metals. F. K6rver. Journal Institute of Metals, 
Vol. 48, 1932, pages 317-342. The 22nd May lecture to the Institute of 
Metals, delivered May 11, 1932. The results of some recent studies at the Kaiser- 
Wilhelm-Institut fiir Eisenforschung are described. The conditions necessary for the 
occurrence of plastic deformation and the mechanism of deformation are discussed. 
Deformation during wire drawing was studied by engraving equally-spaced parallel 
lines on the -flat surface of %-round wires and drawing 2 wires through a round 
aie. The mode of deformation was dependent on the die angle. The significance 
of Wever’s ‘‘pole figures’’ is discussed. The final part of the lecture deals with the 
application of the findings to rolling and other metal-working processes. 36 ref- 
erences. JLG (12j) 

Permanent Bending of Cold Steel. A. W. Knicutr. Mechanical World & 
Engineering Record, Vol. 92, July 1, 1932, pages 1-3. In order to dis- 
cover the forces set up in rolling cold steel within the plastic range, the author 
used the rolls of a bending machine to make a testing apparatus. A relationship 
between thickness and bending radius was found. The experiments are described 
and their results are said to be useful in the design of plate-bending and flatten- 
ing rells. Kz (12j) 

A Method of Studying Strain Hardening Suspectibility and Aging After Cold Work 
Deformation. Atsert SAuveurR & Joun L. Burns. Metals & Alloys, 
Vol. 4, Jan. 1933, page 6. Report some results of measuring strain harden- 
ing and aging effects following Brinell test. Brinell impression offers a means of 
studying strain hardening under constant load or constant strain by adjusting load 
to give uniform depth of impression. Amount of strain hardening is measured by 
Rockwell determination of hardness at bottom of Brinell impression. Results are 
tabulated for Armco iron and S.A.E. C steel .10 to .95% C showing susceptibility 
to strain hardening under constant load, constant strain and the effects of aging 
steels so hardened. WLC (12)j) 

The Formation of .Localized Slip Layers Im Metals. C. W. MacGrecor. 
Metals & Alloys, Vol. 4, Feb. 1933, pages 19-22. Compression tests to 
demonstrate the effect of previous cold work on the clearness of flow layers of 
hard and soft Al and to show from this the magnitude of unit strain to be ex- 
pected in mild steel are described. By use of conical compression plates, the angle 
of inclination of the cone is made equal to the friction angle of the material being 
tested and the ‘‘barrel effect’’ eliminated. Test pieces then have the same amount 
of cold work throughout. Rectangular test pieces were machined from pre-com- 
pressed cylinders with a hole in the center of high stress concentration. Results 
of tests are tabulated and illustrated with graphs and photographs by the Schleiren 
method. Plastic deformation in Al takes place throughout the entire wedge be- 
cause it has no pronounced upper yield point and the stress at which the material 
yields in one portion is very soon reached in adjacent parts, while in miid steel 
when the upper yield point is reached the material yields in thin layers from 
center to the corner but as the stress is then reduced to the lower yield point, the 
adjacent layers are not stressed enough to become plastic. The more cold defor- 
mation originally soft and ductile material contains, the more pronounced will be 
the flow layers if it is again compressed to the plastic limit. A test on mild 
steel is diagramed showing the variation in unit shear strain from the hole to the 
edge. The maximum shear strain lies near the hole. WLC (12)j) 

The Cold Working of Cannon. B. S. Mesicx, Jr. Mechanical Engineering, 
Vol. 54, Oct. 1932, pages 703-707, 710. Theory and practice of cold-working 
process of manufacture of cannon and thick-walled cylindrical vessels is discussed, 
thermodynamic principles involved in it are explained and a general description of 
apparatus for cold-working is given, especially of means of generating and properly 
applying high hydraulic pressures. Relief of internal stresses is obtained by an- 
nealing at 300° C.; this gave better results than at any other temperature between 
120° and 600° C. Ha (12j) 

Cold Working Properties of Wire Reduced by Pearlite. B. L. McCarrtuy. 
Metal Progress, Vol. 22, Dec. 1932, pages 19-23. The cold working of 
low C, (below 0.20%), depends on the uniform flow of each erystal. Ferrite will 
flow more than cementite in cold work so the wire is annealed to below the critical 
temperature resulting in the formation of globular cementite embedded in continu- 
ous ferrite thus giving a more even flow. 4 micrographs show this change. Higher 
C steels are heated above the critical and quenched to yield a fine sorbitic-pearlite 
which is also more easily worked. The hardening effect of cold work is discussed. 


WLC (12j) 
Cleaning (12k) 

Industrial Metal Degreasing. Metal Industry, N. Y., Vol. 30, Dec. 1932, 
pages 473-474. Abstract of bulletin of Dow Chemical Co. Most methods of 
metal cleaning and plating involve an initial buffing process employing acid or alka- 
line compounds which accelerate corrosion if imperfectly removed. Methods of metal 
degreasing using organic solvents are known as ‘‘Liquid Phase’’ and ‘‘Vapor 
Phase.’’ Liquid phase degreasing does not prove to be nearly as satisfactory as 
vapor phase degreasing owing to fact that metal is immersed in contaminated fluid. 


PRK (12k) 
The Cleaning of Metals. | & If. S. Wernicx. Industrial Chemist, Vol. 8, 
July 1932, pages 245-246; Sept. 1932, pages 308-309. A third installment 


is to follow in a later issue. A discussion of trends in modern metal cleaning, 
alkaline cleaners, mechanism of cleaning and wetting power. RAW (12k) 
Newer Methods of Metal Cleaning. C. J. S. Warrincron, Canadian Chem- 
istry & Metallurgy, Vol. 17, Apr. 1933, pages 77-78. Balanced cleaning 
powders have been developed that possess necessary wetting, emulsifying, de- 
flocculating, anti-corrosion, and buffer alkalinity range for particular classes of 
grease removal and types of metals. Chlorinated hydrocarbons such as trichlorethy- 
lene, and the addition of stabilizing agents permit their use in the vapor phase 
degreasing plants, incorporating continuous recovery systems. Pickling inhibitors 
improve the efficiency, economy and comfort of pickling operations for scale or oxide 
removal by acids. ‘Chief requirements of organic solvents for use in metal cleaning 
are: (1) solvent power, (2) freedom from high boiling residues, (3) absence of 
corrosive action, (4) economy in use, and (5) safety. WHB (12k) 
The Cleaning of Carbon and Stainless Steel Wire. R. Saxton. Mechanical 
World & Engineering Record, Vol. 92, Dec. 23, 1932, pages 605-606. 
Carbon steel wire may be cleaned by either HeSO4, or HCl, but stainless steel 
requires a further immersion in HNOg. Common salt added to the HeSO4 bath 
assists to remove scale from some stainless steels. Daily regulation of the acid baths 
is better than working them to exhaustion, and gives better and more uniform 
results. Various hints from the author’s experience for improving production and 
quality are given. Kz (12k) 
How to Secure Silver White Aluminum Pressed Parts. (Wie lassen sich silber- 
weiss schimmernde Aluminiumpresstelle fiir sawbere Apparate erzielen?) Brenn- 
stoff und Wéarmewirtschaft, Vol. 25, Apr. 1933, page 71. Prerequisite 
is sufficiently soft initial material. Usvally the Al sheets are delivered too hard. 
Instead of annealing at 350°-375° ©. for 2-4 hrs., 3 min. at 410° C. are pre- 
ferable. The material is brought up to temperature as quickly as possible. A dull 
surface is secured by a 10% lye solution saturated with NaCl. The sheets or ob- 
jects are dipped into the hot pickling solution for 20 sec., washed carefully and 
brushed and then pickled again, etc. until gas is liberated. After thorough cleaning, 
the material is dried in saw dust. The silver coating is not lost in succeeding draw- 
ing operations. If the Al object contains Cu, the surfece appears black and dipping 
into HNOs is required. Clean surfaces are also obtained by pickling in diluted HF 
(1 part HF : 500 parts of H2®). Lubrication means for succeeding pressing opera- 
tions are not required. Vaseline or paraffin can be employed. EF (12k) 
Rust Removal and of Boilers. (Entrosten und Grundieren von Dampf- 
kessein.) Die Wéarme, Vol. 56, Mar. 11, 1933, pages 158-159. Manual, 
chemical and sand blast removal of rust and grounding technique with red lead are 
discussed. EF (12k) 
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Polishing & Grinding (121) 


New Polishing Method. (Eine neue Politur.) Deutsche Goldschmiedezeitung 
Vol. 35, Dec. 17, 1932, page 520. Brief description of new grinding method 
for jewellery in which the finish polish is replaced by grinding method described 
Diamond dust is used on finishing wheel. Fineness and uniform grain of diamond dust 
are of importance. Method is applicable to all metals. GN (12)) 

Grinding of Rolls for Rolling Mills. H. J. Wiixs. Iron Age, Vol. 128, Dee. 
31, 1931, pages 1683-1685, 1726. See ‘‘Steel Mill Roll Finishing,’’  etals 
& Alloys, Vol. 4, Jan. 1933, page MA 20. VSP (121) 

Polishing of Silver Knives, Forks and Spoons. (Wie silberne Bestecke poliert 
werden.) Deutsche Goldschmiedezeitung, Vol. 35, Nov. 5, 1932, pages 444-445, 
Discusses some important points to be observed in polishing such articles. Grinding, 
pre-polishing and finish polishing by various methods are considered. Highest polishes 
are obtained in polishing with polishing steel or blood-stones. Preparation of pol- 
ishing steels and blood stones are described. GN (121) 

Affinity and Cutting Properties. (Affinitat und Schneldbarkelt.) W. Guerriep. 
Zeitschrift fiir Metallkunde, Vol. 24, Sept. 1932, pages 229-230. In- 
cludes discussion. Paper before Deutsche Gesellschaft fiir Metallkunde, June 26, 
1932. It is pointed out that rubbing materials upon one another, or machining one 
material by another, brings atoms in each within atomic distances permitting play 
of interatomic forces. When the 2 materials are constituted of elements or com- 
pounds possessing a mutual chemical affinity, chemical compounds should form. 
This has been shown to be the case: when metals are ground on S or P, sulphides 
and phosphides are formed (Cu and Ag sulphides, Fe phosphide); Mg and Pb form 
compound Mgo2Pb. RFM (121) 

Precision Grinding. R. Wuistey. Journal Institution of Production Engi- 
neers, Vol. 12, Apr. 1933, pages 164-174. Accurate work can only be pro- 
duced by the use of a wheel which really grinds. Polishing and lapping methods 
usually destroy accuracy. The advantages of hydraulically operated movements in 
grinding machines, the construction of wheel spindles and bearings, and the appli- 
cations of centerless and surface grinding are discussed and British, American, and 
German practice briefly compared. JCC (121) 

Eliminating Cold-Working Strains in Drawing Rustless Steels. C. C. Snyper. 
Iron Age, Vol. 130, Aug. 4, 1932, pages 180-181; Mechanical World & 
Engineering Record, Vol. 92, Sept. 28, 1932, pages 293-294. To eliminate 
cold working strains and breakage it is necessary to anneal 18-8 rustless steels 
after they are severely cold worked. For shallow drawn parts the annealing treat- 
ment is not necessary. All metals harden to a certain extent when cold worked, but 
18-8, because it is an austenite type, exhibits this tendency to a marked degree. 
Includes tables comparing 18-8, 18% Cr-Fe and 0.30% C steel and effect 
of reduction on 18-8 round. Kz + VSP (121) 

New Small Precision Round-Grinding Machine. (Eine neue kleine Genauigkelts- 
Rundschleifmaschine.) R. Leonuarpt. Feinmechanik und Priaizision. Vol. 41, 


May 1, 1933, pages 76-78. Describes a grinding wheel for small an smallest 
parts in the manufacture of watches, etc. of 0.5-30 mm. diameter and 200 mm. 
length with an accuracy of 0.001 mm. The grinding disc has 150 mm. diameter 
and makes 4200 r.p.m. Several examples of application are illustrated. Ha (121) 


Modern Lapping and Grinding Processes. Hy. MANnTELL. Journal Inst’ «tion of 
Production Engineers, Vol. 12, Apr. 1933, pages 152-163. Modern grind- 
ing and lapping processes are definite metal-removing agencies, able in some circum- 


stances to compete with older machining methods, besides being final means of 
obtaining precision. Centerless grinding is quickest in operation, and is ling in- 
creasing applications. C (121) 

Polish on Metals. J. T. Ranpart & H. P. Rooxssy. Nature, Vol. 129, Feb. 
20, 1932, pages 280-281; F. Kircuner. Apr. 9, 1932, page 545. Polish on 


metals is attributed to the covering over of the surface by a layer of amorp!ous metal 
resulting from rubbing, which causes the metal to flow and then harden a super- 
cooled liquid. Investigations were carried out by French (Nature, Vol. 129, page 
169) on polished Cu and Ag blocks by means of G. P. Thomson’s high-speed elec- 
tron beam camera. On account of the observed diffraction rings it is concluded that 
the spacings of the Cu atoms were different from those in the crystal structure. The 
Cu atoms must have flowed into a random arrangement different from their orderly 
position in the cubie lattice. Randall and Rooksby explain the findings of French in 
a different way. When a metallic surface is polished the crystals break down into 
smaller units, causing the diffraction pattern to become diffuse. As the polishing 
proceeds, the interplanar spacings also alter, and a certain amount of amorphous 
material may be produced. Kirchner gives the following explanation of election dif- 
fraction experiments of French. A polyerystalline metal surface which is bombarded 
with electrons at grazing angle gives sharp diffraction rings if the surface consists 
of small lumps which are thin enough to allow the electrons to pass through. The 
lumps act as grating, and if—by polishing of the metal—they are leveled, the Te- 
solving power of the gratings is gradually diminished. The sharpness of the diffrac 
tion rings gives definite information on the degree of leveling of the surface. Results 
of experiments carried out by C. A. Murison, N. Stuart, and G. P. Thompson are 
mentioned in connection with this problem. Surfaces of Pt sputtered on glass were 
investigated and the results support the explanation advanced by French. Kz (121) 

‘‘Bakelite’’ Bonded Grinding Wheels for Snagging. C. A. Carison. Foundry 
Trade Journal, Vol. 48, Mar. 30, 1933, pages 223-224. A short account, 
with two photographs, of modern grinding machinery using high-speed bakelite 
bonded wheels. OWE (121) 


Measuring the Depth of Grinding Scratches. Machinery, London, Vol. 41, Mar. 
23, 1933, pages 729-731. Since it is impossible to produce a perfectly 
smooth surface, means of evaluation of the condition of a surface is desirable. Be- 
sides the depth of scratches their character has to be taken into account. Article 
refers to the following methods of inspecting surfaces. (1) The photo-micrographie 
examination is a most obvious one, but appears to be impracticable for workshop 
tests; (2) the sound method; (3) current measurement; (4) oscillograms. (3) 
(4) depend on the movement communicated to a knife edge stylus traveling in 3 
plane parallel to the axis of the work. The average depth of scratches is 0.0 
and the width about twice that amount. To secure an accuracy of about 10% the 
thickness of the knife edge must not exceed 0.000004”. Under conditions involved 
it will rapidly lose its perfection. By method (5)—i.e. by micro-sections—the 
work is destroyed in the process. The optical flat method (6) also entails the de- 
struction of the work. It involves the production—on a cylindrical surface—of 4 
tangential optical flat, the depth of which corresponds to that of the 
scratch. Example of computing the depth of scratches by this method is or cial) 


How te Obtain Best Results in Roll Grinding. H. J. W. Machinery, London, 
Vol. 42, Apr. 6, 1933, pages 1-4; May 4, 1933, pages 124-126; June 22, 1933, 
pages 343-345. After dealing with the relation of surface to finish the @ 
discusses (1) silicon-carbide wheels which produce a high luster due to the reflee- 
tion of light from relatively deep and narrow grit marks and (2) aluminum 
wheels which generate surfaces with grit marks that are broad and shallow. Luster 
is not a true indication of surface perfection, and high accuracy and a fine 
ean only be obtained by a cutting action. An attempt to produce a high finish 
wheels that have been dulled by dressing will result only in burnishing which Co 
sists largely of the folding over of high metal ridges. Hardness, tensile strength, 
ductility, composition, pouring temperatur-s, forging procedure heat treating, ete.. 
when varying from roll to roll, materially influence the results obtained in of 
practice. Roli-grinding machines, methods of roll mounting, and the Jubrication 
rests during grinding are discussed. Roll speeds for best results, the choice of a 
and importance of efficient filters are dealt with. Kz ( 
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Coloring (12m) ies 


Coloring of Copper and Brass. (La Coloration du Cuivre et du Laiton.) M. 
GoSSIEAUX. Cuivre et Laiton, Vol. 6, Jan. 30, 1933, pages 35-37. 
Several recipes for cleaning and pickling Cu and brass with H»S04, or H2S04 
with chromic acid, or HNOg, or a mixture of HgSO0q and HNOg are given. Cu 
can be colored green (‘‘patina’’) by an ordinary salt solution of 25 g./l. H20, 
which is repeatedly applied to surface until the desired color is obtained; the same 
ean be obtained by a solution of 1 lb. of ammonium chloride in about 20 
|. Hg0. With following solution: HzO (70° C) 5 1., potassium sulphide 4 to 
§ g., ammonia (26%) 10 drops, metal assumes successively tints brown-bronze, 


red-blue, black-black; treatment is stopped when desired tone is obtained. Blue or —— 


black on brass according to duration of immersion is obtained in a solution of 
5]. Hod (80° C.), sodium hyposulphite 250 g., lead acetate 30-60 g. Brass is 
also made black by 68 parts of ammonia (0.91 sp. gr.) and 10 parts basic cop- 
per carbonate, in which solution the metal is vividly moved about. Exact instruc- 
tions for each procedure with treatment before and after are given. Ha (12m) 

Anodic Treatment and Dyeing of Aluminum Castings. N. D. Putten. Metal 
Industry, London, Vol. 42, June 23, 1933, pages 633-636. For the anodic 
treatment of Al and its alloys either for protection or for dyeing, 3 groups of pro- 
cesses are used: Chromic acid group in Great Britain, HgS04 group in America, 
oxalic acid group in Germany, all of which give distinctive films. Chromic acid 
films are more or less opaque of pearly-gray color and fairly soft when freshly 
formed but increasing in resistance to abrasion with age. H2S0,4 films are trans- 
parent, practically colorless and already fairly hard when formed. Oxalie acid films 
are more or less transparent with a yellow tinge; the hardness varies from ex- 
tremely hard brittle films to soft and flexible ones. In the preparation of material 
for anodic treatment all machining, polishing, ete., must be completed before treat- 


ment, the casting must be free of Soreign metal inserts, especially Cu or brass, and 3 


the surfaces must be treated so that all traces of foreign matter adhering to the 
castings are effectively removed. Si-Al alloys (5-13% Si) give good films in all 
eases but are self-colored brown-black. Cu-Al alloys should be treated in chromic 
acid baths and HaSO4 only if the Cu content is not more than 5%, while with 
the oxalic treatment Cu up to 12% may be present. Zn-Al alloys below 8% Zn 


may be treated by either process, above 8% by the oxalic treatment only. Natural —— 


and colored films can be produced, the latter by addition of coloring matter, mostly 

organic dyestuffs. Natural films show very little change over several years, but col- 

ored films do not have such permanence in all cases. With regard to corrosion and 

abrasion no preference can at present be given to any of the 3 methods. Cost of 

treatment, factors influencing it, and the patent situation are briefly Ce 4 
a m 


Etching and Finishing Stainless Steel. M. H. Corstn. Industrial Finishing, 
Vol. 8, Oct. 1932, pages 11-13. In etching stainless steels: the metal is 
polished with pumice-oil mixture, washed in gasoline, warmed to 100-120° F., 
and printed with an ink base. A layer of asphaltum powder is then applied which 
adheres to the inked surface. Baking produces the acid ‘‘resist.’’ The plate is then 
etched with neutral FeClg solution. Film and scum are removed by washing in 
HCl or chromic acid solution. The etching is colored after removal of the ‘‘resist.’’ 

y, the plate is ‘‘passified’’ by immersion in 20% HNOg for 15 * ei =. 
m) 

The Art of Coloring Metals. English Mechanics, Vol. 14, June 30, 1933, 
pages 204-205. A genuine green patina can rapidly be formed on Cu, bronze 
and brass objects by repeated brushings with a solution of NH4Cl and vinegar. 
Verdigris accelerates the action. The following solution acts still better: 9 drams 
NH4Cl + 2%4 drams potassium bi-oxalate in 1 quart of vinegar. A patina color 


on brass is obtained by immersing the object in a hot mixture of 75 ce. NHs, 75 
cc, water end 10 g. potash. A bluish-green patina is produced by 500 g. water, 
2.5 g. sublimate, 8.6 g. saltpeter, 5.6 g. borax, 11.3 g. Zn-oxide and 22.5 g. ~~ 
Cu nitrate. Brown patina is produced by brushing with a solution of 3 g. oxalic 
acid, 15 ¢. NHgCl and 280 ec. HeO. Cu is colored blue-black by dipping in a 


hot soluti n of 11.25 drams of liver of sulphur in 1 quart H20, while a black 
color is produced by 2 parts of arsenious acid, 4 of cone. HCl, 1 of HeSO, 
66°Bé and 24 of H2O. A lustrous black on brass: prepare a saturated solution of 


Cu-earbonate in strong liquid ammonia, dilute with % HeO, add 30-45 grains of . 


graphite and heat between 95-104° F. A color resembling gold on brass: dissolve 
3% drams sodium hyposulphite in 17 drams H2@ and add 5.64 drams of anti- 
monious chloride. Boil, filter off red precipitate, wash it with vinegar and suspend 
it in 3 quarts of hot water, heat and add cone. soda lye. In this still hot solution 
dip the clean brass articles. Further recipes refer to brown to yellow, red, violet 
to blue on brass, blue on iron and steel, and reddish on iron and brass. 
WH (12m) 
Possibility _of Tracing Recrystallization of Silver by Staining with tron Chloride. 
(Uber die Méglichkelt, die Rekristallisation des Silbers durch Anfarben mit Elsen- 
chlorid zu verfolgen.) E. Beuter & A. Kutze.nicc. Sitzwngsberichte der 
Akademie der Wi 
liche Klasse, Abt. IIb, Vol. 141, July 7, 1932, pages 567-576. Object 
of this investigation was to study different behavior of metals in hard, cold-worked 
state on one hand and in soft, annealed state on other hand towards coloring 
agents. This phenomenon was anticipated on account of changes in potential due to 
= work. Ag heated up to melting point takes a dirty reddish white color, 
whereas rolled sheets and thoroughly annealed sheets, previously cold worked, be- 
~~] brown on tréatment with FeClg. Distinct differences in appearance of 
pr — sheets was néticed depending on the annealing temperature. A maximum 
nee ie was found between 300° and 400° C. and a minimum at 600°- 
AS The relative gain in weight of the sheets in FeClg solutions drops con- 
dee A after annealing above 500° C. Previous pickling with diluted HNOs 8 
=u € color produced by FeClg. A possible connection between staining phe- 
a hand and grain size and crystallographic orientation on the other hand 
ot WH (12m) 
Chileride fo ele = bad Chioride Films on Metallic Silver Originated by tron 
von Ej lorie ge Eigenschaften von Silberchloridschichten, die durch Einwirkung 
matisch runoberichte der Akademie der Wissenschaften, in Wien, Mathe- 
ae ore sturwissenschaftliche Klasse, Abt. Il b, Vol. 141, July 7, 1932, 
to (1) bt toa The color of the AgCl films on Ag are affected by exposure 
05 te (re: (2) light and (3) reducing gases. Pickling with 
layer ees” _ chloride layers without changing their original color. An AgC] 9 
ays of & me 4 loss in weight of 12.8% due to a 12 hr. exposure to ultra-violet 


rcury quartz lamp. Base metals and alloys rapidly reduce the chloride 
‘© metallic Ag. (See also abstract above.) WH (12m) 


Sand Blasting (12n) 


nee ae ln Sandblasting. Iron & Steel of Canada, Vol. 15, Aug. 1932, 
3 types of Canadi y means of 4 photomicrographs a comparison is drawn between 
results of sandbi lan sand and one imported sand. 4 other photomicrographs show 
report of the asting mild steei plate with these sands. Quoting from an official 
equal to, ot ot of Mines in Ottawa, it is stated that Canada possesses sands 10 
Nails even superior to, sands imported. OWE (12n) 
Vol, oo a Blast Treatment. Show Increased Holding Power. Steel, 
Coated nails = 1932, page 26. The holding powers of plain nails, cement- 
’ nails sand blasted with various fineness of grit are compared. 
JN (12n) 


to 
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ssenschaften in Wien, Mathematisch-Naturwissenschaft- 


auf Silberoberflachen gebildet wurden.) E. Beurer & A. Kurzet- 


DEFECTS (13) 


The Running and Maintenance of Marine Diesel Engines. N. E. Tuompson. 
Institute of Marine Engineers, Vol. 45, Jan. 1933, pages 1-8. Paper 
represents author’s experiences with marine Diesel engines. Gray cast iron pistons 
developed cracks in crown and were abandoned. Experiments with cast steel were 
unsatisfactory because of abnormally great wear and a return to cast iron of a fine 
grained gray quality was made. Special attention is paid to foundry practice aiming 
at homogeneous castings. Service given results turned out to be more satisfactory. 
Rams-bottom piston rings were found best; presumably they were made from good 
kind of cast iron. Salt water cooled pistons were found to be in soft and spongy 
condition. Premature trouble with liners and jackets was due to poor material and 
at certain places due to fatigue failures caused by heat stresses. Serious trouble 
develops at bottom of jacket due to pitting and corrosion caused by lack of circula- 
tion of cooling water. Cracks in cylinder covers occur frequently near valve due to 
overheating. Welding and brazing gave no satisfactory results. Kz (13) 


Prevention of Grain Growth in Wrought Aluminium Alloys. D. R. TuLtis. 
Metallurgia, Vol. 8, Aug. 1933, pages 129-130. Forged sections from 
extruded billets are apt to show excessive grain growth on annealing. Several meth- 
ods have been proposed for preventing grain growth, but none is effective in every 
case. JLG (13) 

Causes of Mechanical Breakdown. L. W. Scuuster. Mechanicai World & 
Engineering Record, Vol. 93, June 23, 1933, pages 605-609. The effect of 
impurities on the strength of a machine part depends on the shape the part may 
assume, the stress to which it is subjected, and the size and position of the im- 
purities. The various kinds of cracks, such as creeping and duplex fractures are 
discussed. Kz (13) 

Crankshaft Failure. L. W. Scuuster. Mechanical World & Engineering 
Record, Vol. 93, June 30, 1933, pages 622-623. Failures due to oil holes 
and others caused by using water for cooling overheated bearings are discussed. The 
skin of the shaft is chilled in the latter case and the resulting contraction gives 
rise to severe circumferential tension, setting up surface cracks which gradually 
enter into the body of the metal. Kz (13) 

Flakes in Nickel Chromium and Related Alloy Steels. F. Sauerwa Lp, H. Gross 
& G. G. NevenvorFr. Metals & Alloys, Vol. 4, Apr. 1933, pages 41-43. 

21 references. A survey of present knowledge of flakes in steel is presented in tab- 
ular form. Flakes are the faces of cracks in steel and may be of 2 kinds, one of 
fine grain and the other a macroscopically coarser grain. Reasons for the appearance 
of flakes and methods of avoiding them are discussed. WLC (13) 


Damages on Tire Surfaces Due to Rail Defects. (Oberflachenschaden an Radreifen 
als Folge von Schienenbeschadigungen.) Sarier. Organ fiir die Fortschritte 
des Eisenbahnwesens, Vol. 88, Jan. 1, 1933, page 22. Besides the usually 
encountered ‘‘flat spots’’ due to the application of the brakes, slag-like accumu- 
lation of burnt Fe rolled into the tread over various lengths were discovered. In- 
vestigations into the source of trouble disclosed that these inclusions were due to 
rail defects of 3-10 mm. width, some tenths of a mm. to 3 mm. deep and ex- 
tending from 30 em. to several miles. The tires revealed some structural changes 
underneath the injured spots indicating a temperature rise to about 800° C. This 
is ascribed to skidding. Rail and tire were of about the same kind of steel. Com- 
pressive stresses increasing during breaking, occur between rail and tire. Since there 
are a priori tensile stresses in the tire due to the shrinking-on process, the com- 
pressive strain is larger in the rail resulting in a greater degree of wear. 

EF (13) 

Non-Metallic Impurities in Steel Castings. (Les Impuretés non Métalliques dans 
les Moulages d’Acier.) F. Gioritt1. Bulletin de l’Association Technique de 
Fonderie, Vol. 7, May 1933, pages 167-185. Native slag particles have 
very little, if any, solubility in liquid steel. The seeming precipitation of these 
particles on cooling the steel is due to agglomeration of sub-microscopic particles 
from a state of emulsion in the steel. The quantity of inclusions present is not 
the predominant factor; the state of dispersion and distribution of the particles 
and possible reactions between the inclusions and the surrounding steel are also 
important. Native slag particles by their decarburizing action, give rise to adjacent 
conglomerations of ferrite. Manganese acts as an agglomerant on the emulsion of 
small particles in the steel. WHS (13) 

Formation and Evolution of Inclusions. A. Portevin. Metal Progress, Vol. 
23, May 1933, pages 45, 62. Various types of inclusions in steel are dis- 
cussed and 3 important causes for them are stated, (1) chemical variation in the 
metal, (2) thermal variations in the cooling metal, and (3) solidification and the 
resultant change in concentrations in liquid and solid phases. WLC (13) 


Suppression of Banding in S. A. E. 3100 Gear Steels. Harotp L. Geicer. 
Metal Progress, Vol. 23, Jan. 1933, pages 37-40. Dendrites formed in the 
ingot in the S.A.E. 3100 steels tend to form bands in the microstructure when 
elongated by rolling or forging. Previous work on this subject is discussed. An- 
nealed samples of alloy carburizing steels made by various methods were studied 
and almost invariably had ferrite banding in the core. This banding is usually due 
to elongation of the natural ‘‘as cast’’ dendrites during rolling or forging. It is 
usually unassociated with inclusions. Most alloy steels freeze in the form of 
dendrites up to several in. in length. The dendritic growth is influenced by pour- 
ing temperature, analysis, and rates of teeming and freezing. Several rolling mill 
reheatings and bar conversions will not break up this structure. Annealing tests at 
1525 to 1750° F. failed to break up the banding. Various heat treatments were 
also without effect on the fundamental structure. However, quenching from above 
the critical after sufficient soaking time above Acg retains C as martensite in an 
evenly distributed condition. Drawing to as high as 1200° F. can then be done 
without reappearance of the banded structure. Normalizing at 2100 eliminated the 
banding, but coarsened the grain enormously. Normalizing at 1650 with air cooling 
leaves the C more evenly distributed and hence more readily absorbed on reheating 


for quenching. This even distribution indicates only slight Ni differential in the 
bands and the area between the C (13) 


Detection of Defects in Boiler Plates by Thermal Means. (Ermittlung von Fehl- 
stellen in Kesselblechen auf thermischem Wege.) E. Franxe. Die Wirme, 
Vol. 56, May 20, 1933, pages 309-311. Impact tests performed on boiler 
material which failed in service are emphasized. A novel non-destructive test for 
the detection of inhomogeneities due to pipes, cracks, slag inclusions, etc., is in- 
troduced. A welding torch or similar source of heat is pointed agairst one wall 
side and the temperature course is checked by two thermocouples or thermometers 
at the opposite side. The thermocouples are placed in line with and at equal dis- 
ances from the heat center. The paper shows how to locate defective spots in boiler 
plates by (a) shifting the source of heat and the temperature measuring devices 
successively over the whole plate and (b) by graphical means, i.e. by plotting 
curves which reveal the uneven heat flow. It can be concluded according to the 
diagrams included in the paper whether an unsound spot is due to a pipe or an 
inclusion. EF (13) 
Causes of Defects in Valve Cocks. (Aussschussursachen bei Ventil- Durchgangshahnen.) 
Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, June 11, 1933, pages 
245-246. Discussion of the principal reasons of such defects, as improper 


composition and melting of the brass used, improper compusition of the core sand 
and poor constructions. GN (13) 


Hard Spots in Thin Walled Castings. (Harte Stellen in diinnwandigen Gussstiicken.) 
Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, June 11, 1933, pages 
237-238. Discusses various reasons of hard spots in thin walled castings among 
which the composition of the charge is particularly referred to. GN (13) 
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HISTORICAL & BIOGRAPHICAL (15) 


The Basic Steel Process in France. Engineering, Vol. 135, Feb. 10, 1933, 
pages 171-172; Engineer, Vol. 154, Dec. 15, 1932, page 611. Extended 
summary of the papers presented before a meeting held in Paris, Dec. 5, 1932, 
under the auspices of the Société des Ingénieurs Civils de France to celebrate the 
50th anniversary of the introduction into France of the Thomas and Gilchrist 
process. LFM (15) 

The Forges of the St. Maurice. Jron & Steel of Canada, Vol. 15, Nov. 
1932, pages 133-136. History of this celebrated institution, founded in 1730. 

OWE (15) 

Evolution of Materials Used for Steel Bridge Construction. (De ontwikkeling van 
het materiaal der stalen bruggen.) E. A. v. Genpveren-Stort. Polytechnisch 
Weekblad, Vol. 26, Mar. 31, 1932, pages 197-201. Use of steel for 
bridge construction is historically traced back es far as 1617. Substantial advance 
during 18th century is emphasized. Employment of Bessemer steel for bridges on a 
large scale in second half of last century is shown at the hand of various more 
prominent accomplishments. Evolution of plain C and low elloy steels (open 
hearth) and the latest high grade structural steels are considered at Ne 018) 

Address of Welcome to the Iron & Steel Institute. R. A. Haprierp. 2nd Edi- 
tion. Chapman & Hall, London, 1933. Paper, 6x9% inehes, 137 pages. Price 5s. 
A brochure presented to members of the British Iron & Steel Institute on their 
visit to Hadfield’s Ltd. at the time of the Sept. 1933 meeting of the Institute in 
Sheffield. Contains much of the same material as several other pamphlets by Had- 
field, previously issued on other occasions, considerable historical material as to 
metallurgical developments in Sheffield, comments on alloy steels, particularly those 
developed by the author or his firm, importance of the metallurgical chemist, com- 
ments on metallurgical education, especially the plans for foundry work at the 
University of Sheffield, and comments on metallurgical matters in general. 

Hadfield thinks the worst is over and that the iron and steel industry in all 
countries will ultimately return to former prosperity, production of steel for the 
last 3 years having been insufficient to cover wastage. 

At the University of Sheffield, there are 59 day students in metallurgy and 
around 650 in the evening extension courses for workmen, etc. in metallurgical in- 
dustries. Research on cold working of steel is stressed in the University program. 

One comment deserves quotation: ‘‘Research is in fact the quest for knowledge 
whatever the motive and if-any distinction or comparison is to be drawn between 
‘industrial’ and ‘pure’ research, then, on the whole, industrial or applied research 
is the more difficult because the end in view and often the imperative need, is a 
workable, satisfactory and economical solution to a specific problem.’’ 

H. W. Gillett (15)-B- 

The Discovery of the Elements. XIX. The Radioactive Elements. Mary Etvira 
Weeks. Journal of Chemical Education, Vol. 10, Feb. 1933, pages 79-90. 
Historical review of discoveries of radioactive elements. 94 references. GT™ (15) 

The Discovery of the Elements XX. Recently Discovered Elements. Mary Etvira 
Weeks, Journal of Chemical Education, Vol. 10, Mar. 1933, pages 161-170. 
Review of discoveries of Hafnium, Masurium, Virginium, Alabamine. 68 references. 

GTM (15) 

The Bassenheim Furnace. H. E. Wuite. Metals & Alloys, Vol. 4, June 1933, 
pages 89-90. An historical sketch of the Bassenheim furnace in Western 
Pa. in the early nineteenth century. WLC (15) 

Scenes Around the Early Blast Furnace. L. W. Sprinc & L. E. Gr_Mmore. 
Metals & Alloys, Vol. 4, May 1933, pages 65-68, 74. Discussion. A letter 
from Geo. C. Davis, Philadelphia, relates experiences in the Fe industry from 
1889 on. A letter from Randolph Bolling, Norfolk Navy Yard, describes equipment 
used at various plants in the early 90’s. A letter from A. A. Stevenson, Ardmore, 
Pa., gives costs and prices of Fe in 1831. WLC (15) 

Scenes Around the Early Blast Furnace. 111. L. W. Sprinc & L. E. Grimore. 
Metals & Alloys, Vol. 4, Mar. 1933, pages 33-36; Apr. 1933, pages 45-48. 
Early Chemistry and Chemists in the Iron and Steel Industries. Development 
of the blast furnace from the small charcoal furnace to the present day 100 
foot coke furnace is traced. David Thomas’ unsuccessful experiments with an- 
thracite furnaces in Wales and his later success in the U.S.A. is described. Diffi- 
culties of transportation and mechanical operation of furnaces in 1840 is related. 
The first chemist was employed at a charcoal furnace near Mineville, N. Y., about 
1867. Chemists and furnace men prominent in early blast furnace work are men- 
tioned. WLC (15) 

Economic Geology in Ancient Times. C. L. Sacur. Economic Geology, 
Vol. 28, Jan.-Feb. 1933, pages 20-40. Besides other problems the article 
deals with furnaces built by ancient smelters and ores used. Kz (15) 

Migration of Ferro-Alloy Manufacturing. Fepertco Groxittr. Metal Progress, 
Vol. 23, Jan. 1933, pages 50, 52. Because of improvements in long distance 
transmission of power, it is no longer necessary to locate Fe-alloy factories near 
power sources. In Italy and France metallurgical plants have concentrated near the 
Alps as the cheapest source of power. The migration started a few years ago in 
France, more recently in Italy. The reduced cost of transporting raw materials gives 
a lower cost of production of 20 to 25%. The electric furnaces used at Mestre 
(Venice), where one plant has newly located from the Alpine district, can melt 
Fe-Mn practically without loss. WLC (15) 

Old Charcoal Iron Furnaces in Central Pennsylvania. D. F. McFartanp. Mineral 
Industries, Pennsylvania State College, Vol. 2, No. 5, Feb. 1933, page 1. 
Historical. AHE (15) 

Alan Wood Steel Company. Cuartes Loncenecker. Blast Furnace & Steel 
Plant, Vol. 21, Jan. 1933, pages 53-60. Outlines history of the company 
and describes plant at Conshohocken, Pa. Comprises 3 sintering machines, 151 coke- 
ovens, 2 blast-furnaces,, 12 open-hearth furnaces, 35-in. blooming-mill, 84-in. plate- 
mill, and 48-in., 56-in., 60-in., and 72-in. sheet mills. MS (15) 

Improved Seamless Tubing. Metal Progress, Vol. 23, May 1933, pages 28-31. 
The history of seamless tube manufacture is recounted. New equipment for produc- 
ing thin-walled tubing of improved size and surface condition is described. 

WLC (15) 

Ancient Sand’s Forge Discloses Metalworking Technique of 1740. Steel, Vol. 91, 
Aug. 8, 1932, page 30. Photographs and description of relic of early metal 
working plant near Birdsboro, Pa., recently purchased by Historical Society of Val- 
ley Forge. JN (15) 

On the Copper Age in Ancient China. TsurumMAtsu Dono. Bulletin of the 
Chemical Society of Japan, Vol. 7, Nov. 1932, pages 347-352; Vol. 8, ‘Apr. 
1933, pages 133-136. Ancient Chinese spear-heads were analyzed, and it was 
found that they consist mainly of Cu with certain quantities of Pb but do not con- 
tain a significant amount of Sn. The specimens are regarded as the first pure Cu 
implements ever discovered in China and the existence of the Cu age in China must 
be admitted. On account of chemical analyses and metallographical studies the 
author concludes that the Cu age in ancient China existed very probably closely 
before the bronze age. Kz (15) 


Early Days of the International Nickel Company. E. A. Corttrns. Canadian 
Mining & Metallurgical Bulletin No. 255, July 1933, pages 428-452. 
Historical review. AHE (15) 


The Age of Metals. H. Carpenter. Discovery, Vol. 13, May 1932, pages 
141-146. The earliest stages of primitive methods of extracting Cu and Fe are 
traced and the vast industrial uses nowadays of metals and alloys is discussed. 
Among the more recent accomplishments in the fields of metallurgy, stainless and 
heat resistant steels and the production of age-hardening light metal alloys are 
stressed. WH (15) 
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Coal, tron and Steel Industries of Japan. Iron & Coal Trades Revi 
Vol. 126, May 12, 1933, page 741. 


. a . ew 
Trade conditions in Japan during 1932 


are reviewed, statistics given on steel outputs for raw, semi-finished and finished 
products and figures on imports and exports, which latter rose considerably over the 
preceding year. Ha (16) 

Can Electrochemical Industry Be Developed in Holland? (Peut on développer 
lindustrie eléctrochimique en Hollande?) Journal du Four Electrique, Vol, 42, 


Aug. 1933, pages 275-277. From the standpoint of production cost electro. 
chemical industry can be developed in Holland, but its products would not have a 
sufficient market at home. JDG (16) 

Turkish Aluminum Trade. (Der tiirkische Aluminiumhandel.) Aluminium, Vol 
15, May 15, 1933, pages 4-5. Statistics, duties and import regulations are 
discussed. Al sheet of 5 to 19 mm. thickness and foil and powder form the bulk 
of the import. Ha (16) 

Platinum and Allied Metals in 1932—Advance Final Summary. H. W. Davis 
United States Bureau of Mines, Mineral Market Reports No. MMS. 
218, Aug. 11, 1933, 5 pages. In 1932, Alaska produced 720 troy oz. of 
crude Pt, Calif. 280 oz., Oregon 74 oz., 1,074 oz. in all (885 oz. in 1931) 
Refiners purchased 19,043 oz. of foreign crude Pt (34,933 oz. in 1931) from Aus- 
tralia, Canada, Columbia, Philippine Islands and South Africa. Refiners of crude 
Pt, Au bullion and Cu recovered 17,616 oz. of Pt metals in 1932, a decrease of 
51%, including Pd 1,252 oz., Ir 1,362 oz., Osmiridium 328 oz. Secondary Pt re- 
covery was 32,588 oz., a decrease of 25%. AHE (16) 

Mine Production of Gold, Copper, Lead and Zinc in the Eastern and Central 
States, 1932—Advance Summary. J. P. Duntop & H. M. Meyer. United 
States Bureau of Mines, Mineral Market Reports No. M.M.S. 215, Aug, 
9, 1933, 2 pages. Mines of the Eastern and Central States in 1932, yielded 
metals valued as follows: Au $21,854, Ag $29,052, Cu $4,111,903, Pb 
$8,381,280 and Zn $16,008,210. In the Eastern States 21,854 oz. of Au were 
produced (23,827 oz. in 1931), 30,228 oz. of Ag (63,949 oz. in 1931) 
10,872,200 lbs. of Cu (23,346,000 lbs. in 1931), 4,460 tons of Pb (7,974 
tons in 1931) and 116,768 tons of Zn (156,697 tons in 1931); total value was 
$11,095,057 ($18,179,046 in 1931). In the Central States, output of Ag was 
72,793 oz. (42,737 oz. in 1931), Cu 54,396,108 lbs. (118,059,491 Ibs. in 
1931), Pb 135,228 tons (181,648 tons in 1931), and Zn 98,268 tons (130,476 
tons in 1931); total value was $17,457,242 ($34,113,936 in 1931). AJIB (16) 

Recovery of Metals from Secondary Sources in 1932—Advance Summary. J. P. 
Dun op. United States Bureau of Mines, Mineral Market Reports No. 
M.M.S. 214, Aug. 9, 1933, 2 pages. The total value of certain ‘onferrous 
metals recovered from secondary sources (as reported to the Bureau of nes) in 
1932 was $65,022,800, $45,651,800 less than in 1931. Secondary Cu and brass 
decreased nearly 110,000 tons and more than 50% in value. ‘HE (16) 

Cost Accounting in Steel Plant Operation (Betriebsnachrechnung unc Kosten- 


planung im Stahiwerksbetrieb) E. Czermax. Archiv fiir das Eisenhiittcnwesen, 
Vol. 6, Apr. 1933, pages 459-469. An analysis of operating costs a steel 


plant is made taking into account the different overhead items, and cost of scrap, 
furnaces, fuel, repairs, ete.; attention is given to the effect of rate of operation 
on costs. Typical calculations for determining the cost of a finished unit are shown. 

SE (16) 


Modern Cost Accounting in the Manufacture of Wire (Neuzeltliche Sellstkosten- 
rechnung in Betrieben der Drahtverfeinerungsindustrie) FE. Czermax, G. Verr & 


K. Wriecert. Archiv fiir das Eisenhiittenwesen, Vol. 6, Mar. 19°3, pages 
407-413. Sample calculations and cost sheets applying particular! to the 
manufacture of galvanized wire are given in considerable detail. SE (16) 

Zine In 1932. Juttan D. Conover. Metal Industry, N. Y., Vol. 31, Feb. 
1933, page 54. Mention is made of the progress achieved by the zinc indus- 
try during 1932. PRK (16) 


Ferroalloys. Yu. A. Bocomotov. Published by the author, Moscow, 1932. 
Paper 5% x 7 inches, 214 pages. Opinions differ, of course, but most of us, 
opening a book entitled ‘‘Ferroalloys’’ expect to find in it something about this 
interesting metallurgical group. The author, apparently, does not share this view- 
point. Talking very eloquently about the value of research in general, singing 
dithyrambs to alloys as a whole and ferrous alloys in particular, justly admiring the 
achievements in metallurgical and related lines in the United States and the rest 
of the world, he says practically nothing about ferroalloys. What is worse, the 
facts given about them are either wrong or so general that for a technical reader 
they have absolutely no value. In the few cases when some details appear in the 
book the selection of their sources is indiscriminate in the extreme. Industrial 
practice of decades is opposed and rejected on the basis of a single experiment, 
and a not conclusive one at that. Economics and statistics of alloy production are 
the meat of the book and could be of a considerable interest to many, provided 
the data used were of a less fanciful character. The estimated production costs 
of non-existent plants in the years to come are often presented without a smile 
as legitimate comparison figures. For an outside reader the portion of the book 
dealing with cre deposits of Russia, with their location, capacity and state of 
development would be of the greatest interest. These data are not easily available 
and could throw much light on the possible share of this country in the world’s 
markets, provided again that more discrimination regarding the origin of the data 
and less juggling of the figures were present. A single announcement in some of 
the daily papers of the discovery of a new deposit of something is sufficient te 
include it in the list of the actual resources of the country and to give its 
capacity. Without access to reliable foreign figures and having, probably, received 
an order to cheer up the boys with the possibility of the world monopoly in some 
metal the author performs remarkable sleight of hand with the figures. 


At the same time one reads the book almost with pleasure. It is pervaded with 
the spirit of sincerity and good will even towards the foreign countries. The man 
tries his best and would most assuredly produce a very good book were he m0 
handicapped by the lack of proper metallurgical training, the absence of undoct 
figures and strict regulations of what could and what could not be said. As @ 
pleasing exception from most of the contemporary publications the book is written 
in a decent language instead of atrocious lingua franca with which the 
is usually regaled now. (16) -B- 


Ferrealloys. Yu. A. Bocomotov. Translated from the Russian into the 
Ukrainian by M. Deyneko. Published by the author, Kharkov, 1932. Paper, 
6 x 8% inches, 179 pages. Until 1918 Ukrainian conversation could be 
only among the peasants of southern Russia. For centuries their betters were using 
either Polish or Russian. The reasons for this were many, but they are out 
place here, the important fact being that the vocabulary available was adjusted to 
the requirements of the commonest rustic life. Since the discovery 14 years ag? 
that they have a language of their own, a considerable pressure has been exe 
to prove this, an example of which is the present hook. 


The Russian text of the work was reviewed elsewhere in this issue, so that any 
further comments are hardly required. The linguistic effects achieved suggest & 
metallurgical book written in southern Negro dialect. The scientific terminology 
from the beginning to the end is the same which has been taught in the 
of the former Empire. One does not have any doubts regarding the m 
most words though their spelling is dressed in new clothes. In the whole volume 
there are maybe a couple of hundred words for which the glossary, obligingly sup- 
plied at the end of the book, need be consulted. If the technicians of B- 
need such a translation, one cau only be sorry for the country. (16) « 
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Finding New Markets. S. K. Corsy. Executive Service Bulletin of Metro- 
politan Life Ins. Co., Vol. 11, May 1933, pages 7-8. Value of research 
and development work to Aluminum Co. of America described by its vice-president 
who adduces specific examples. MFB (16) 

Copper Smelting Program for 1932. A. I. Bur. Tzvetnuie Metallui, No. 3, 
Mar. 1932, pages 430-437. In Russian. According to the 5-year plan the 
total production of Cu in the U.S.S.R, for 1932 should be 90,300 tons. The author 
describes the actual and projected construction of roads, smelters, power plants, etc., 


necessary to bring about the increase in the production. BND (16) 
Developments and Future Trends of the Non-Ferrous Tube Trade. Giteert Evans. 
Metallurgia, Vol. 7, Feb. 1933, pages 111-113. In spite of wide use of 


rust-resisting steel tubing there will be a good demand for non-ferrous tubing. For 
small-size tubes base tube can be most economically made by extrusion. Larger 
tubes must be pierced. Discusses draw benches and concludes that those used in 


England are best. JLG (16) 
Definite Progress In Alloy Steel Despite the Depression. Evwin F. Cone. 
Iron Age, Vol. 130, Sept. 22, 1932, pages 452-453. Statistical data of 


American production of alloy steels brings up to date the analysis published in 
[ron Age in 1929. Covers the period 1929-1931 inclusive. Gives a number of tables 
and graphs. VSP (16) 

Chief Features of Last Year’s Progress In Some Metallurgical Fields. Enwin 
F. Cone. Iron Age, Vol. 131, Jan. 5, 1933, pages 27-32, adv. sec. page 44 
Reviews and interprets some of the main features of the progress during 1932 in 
blast furnace, open-hearth, electric and other melting operations, in heating, in 


new metallurgical processes and in allied fields, exclusive of materials. Some of the 
high lights are: Slow blowing of blast furnaces, electric melting of gray Fe, at- 
mospheric control of heat treating furnaces, nitrided cast Fe, alloy gray Fe, Be and 
Se and other rare metals. VSP (16) 


The Metal Industries. Metal Indusiry, N. Y., Vol. 31, Jan. 1933, pages 5-14. 
A series of articles on Copper, Zinc, Tin, Lead, Aluminum, Nickel and its alloys. 


The Precious Metals, Secondary Metals, The Brass Foundry, The Brass Rolling 
Mill. Jewelry Making, Plating and Finishing, giving the progress made during 1932, 
and mentioning prospects for 1933. PRK (16 

Copper. H. F. Bain & W. G. Scunetper. Copper & Brass Research Asso- 
ciation, New York, 1933. Paper, 8% x 11 inches, 20 pages. Condensed 


summary of history of copper production, tabulation of prices for the last 150 
years, cxtras on base price, composition and properties of commercial alloys, per- 


centage of output applied to different uses, discussion of principal uses, discussion 
of concentration of the industry into a few corporations with statement of con- 
nections between producers and fabricators, and a discussion of the future of copper. 


Well written, full of economic data and comment, and containing considerable 
technical data. Users of copper products will find it very useful for reference. 

: H. W. Gillett (16) -B- 

How Economics in Percussion Tools May Be Effected. J. W. Urguuart. Me- 


chan World & Engineering Record, Vol. 92, Nov. 15, 1932, pages 512- 
513. Engineers’ percussion hand-tools are of the first importance in engineer- 
ing co ction, and cost is a serious item of expenditure. Author cites case of an 
import railway company work-shop where economies amounting to some 90% 
were ri ed in the cost of tools by the adoption of the modern alloy-tool steels 
and heat treatment. Kz (16) 

Tungsten and Its Occurrence. N. VeENzorsky-Troitsky. Tsvetnuie Metallui, 
Feb. 19°2, pages 260-268. (In Russian.) Describes uses of tungsten, its 
minerals, ‘ypes of W ore deposits, concentration of W ores, the principal occurrences, 
and the world production of tungsten. BND (16) 


Manganese for National Defense. C. Minot Wetp, Chairman. American 
Institute Mining & Metallurgical Engineers, Contribution No. 48, 1933, 
85 pages. A report of the Subcommittee on Manganese of the Committee on 
Industria! Preparedness of the A.I.M.E. The sources and consumption of Mn are 
analyze’. In order to secure an adequate supply of Mn for use in case of a Na- 
tional emergency it is recommended that a 700,000-ton stock of ore of ferro-grade 


be obtained. JLG (16) 
Production of Aluminum at Arvida, Quebec. A. W. Wuitaxer, Jr. Transac- 
tions Canadian Institute of Mining & Metallurgy, 1933 (in Canadian 
Mining & Metallurgical Bulletin 256), pages 408-427. General descrip- 
tion. AHE (16) 
1932 Establishes New Low Record in All Branches of Production. C. E. Wricur. 
Iron Age, Vol. 131, Jan. 5, 1933, pages 2-5. Statistical survey of the iron 


and steel! industry for the past year, shows that it was the most disastrous year 
in the history of the American iron and steel industry. Steel ingots and castings 
declined to 13,500,000 tons, or 19.5% of capacity. Pig Fe and ferromanganese 
to about 8,750,000 tons. Finished steel prices declined; pig Fe down to 1915 
level, and scrap price was lowest for all time. VSP (16) 


Second Five-Year-Plan Program of Non-Ferrous Industry in Russian Central Asia. 
A. V. Zozyarsxy. Tzvetnuie Metallui, No. 4, Apr. 1932, pages 585-590. 
(In Russian. ) Three major projects proposed by author and accepted by State 
Planning Commission are to be completed during the second 5-year plan for the 
development of non-ferrous industry in Russian Central Asia: 1. Construction of 
mines and ore-concentration mills at Kara-Mazar to produce 30,000-50,000 tons 
of lead per year. 2. Electrolytic or electrothermie zinc plant of 75,000-100,000 
tons capacity at Chirchik. 3. Cu smelting combine of 100,000 tons capacity at 
Almaluik. BND (16) 


Chromite in 1932—Advance Summary. L. A. Smitu & H. M. Meyer. United 
tates Bureau of Mines, Mineral Market Reports, No. M.M.S. 213, Aug. 
8, 1933, 2 pages. In 1932, 200 long tons of chromite were mined in the 
U. S., compared with 762 tons in 1931. Imports were 89,143 tons, a decline of 
58 70. Of the imports, 17% were from Southern Rhodesia, as compared with 32% 
in 1931, 45% in 1930, and 52% av. for 1925-29. New Caledonia furnished 
13%, Turkey 20% (increase from 1%), Greece 18%, Russia 5% and others 
ane AHE (16) 


antenemizing on Energy Consumption in tron Works Operating at Low Rates 
R npassung der Energiewirtschaft der Hiittenwerke an schlechte Beschaftigung) 
Ae tata Archiv fiir das Eisenhiittenwesen, Vol. 6,.Mer. .1933, pages 
oe 13, ‘This is a sequel to the first article in vol. 6, pages 315-320. ‘The 
Opies dealt with are blast furnace gas, coke oven gas, producer gas, electric cur- 
rent, steam, airblowers, water, and compressed air. SE (16) 


_ Iron Year 1932 (Das Eisenjahr 1932—ein Jahr der Erfiillung und der Wende) 
a 5 (OCH NEIDER. Die Metallbérse, Vol. 23, Jan. 7, 1933, pages 17-18; Jan. 
rs 1933, page 53. Steel production of Germany, Saar District, Belgium, 
eg France, England, U.S.A. in the first % of 1932 and average produc- 
of the Ii 29-31, The most conspicuous facts are the enormously reduced production 
te th : 8. (76.5%) followed by Germany (66.4%) and the advance of Russia 
4d eading position in Europe with 4.23 million tons between January and 
The v, “y 1932. Next data are presented showing the Fe consumption per capita. 
bee S.A. lost the leadership in 1929 (513 kg./capita) to Great Britain (156 

/capita) in 1932. (U.S.A, = 136 kg.). Further tables refer to export figures 


tween 1927 and 1922 and the sh 
- J32 are of each country with respect to the total 
export. The balance of i i 


ket the paper discusses the outlook of the German iron mar- 
. EF (16) 
Steck ee Lake Superior tron Mining Industry. Crarence B. RAnpatt. 
Lake ‘Sy; 24s July 18, 1932, pages 28-30. See “Mining Taxation in the 
uperior District,” Metals & Alloys, Vol. 4, July 1933, page mA 228. 

(16) 





FOUNDRY PRACTICE & APPLIANCES (22) 


More Economical Construction, Cheaper Casting! (Wirtschaftlicher konstruleren, 
billiger giessen!) R. Lenmann. VDI Verlag, Berlin, 1932. Paper, 5%x8% 


inches, 48 pages. Price 7.50 RM. Suggestions for the design of cast machine 
parts for satisfactory molding and coring, for mounting of patterns, ete. Copiously 
illustrated. H. W. Gillett (22)-B- 


Advances in Production of High-Test Gray Cast tron and Malleable tron 
(Fortschritte in der Herstellung von hochwertigem Grauguss und Temperguss) 
Rupo_F Stotz. Die Metalibérse, Vol. 23, Mar. 4, 1933, pages 275-277; 
Mar. 11, 1933, pages 315-317. Reveals why the following more recently 
introduced cupolas proved to be more or less a failure: Schiirmann cupola (preheated 
blast), Poumay furnace (spirally arranged tuyeres), furnace of the Vulkan Feuer- 
ungs A. G. (water injection) and Deutsche Werke-Spandau with Dechesne shaking 
forehearth, furnaces involving superheating of Fe in the fore-hearth for instance Ajax 
Wyatt furnace, oil fired cupolas and flame cupolas, furnaces with auxiliary coal 
dust firing and the revolving Brackelsberg furnace fired with powdered coal. Ten- 
dencies are reviewed aiming at improvements based on changes in melting pro- 
cedures including ‘‘pearlite cast iron’’ according to H. Lanz-Co., Mannheim; 
“‘Sternguss’’ of the Krupp Co. (1.3% Mn); Emmel-Thyssen Co. (50% wrought 
Fe scrap) Corsalli-Gilles, Berlin (reducing the C content below 2% by excessive 
blast); Sehiitz of the Meier-Weichelt Co., Leipzig (high Si content and high cool- 
ing rate) as well as contributions of Piwowarsky, Hanemann, Klingenstein, etc., 
realizing the importance of super-heating cast Fe. The paper takes up in great 
detail how to secure high-grade cupola cast iron with above 26 kg./mm.2 tensile 
strength without infringing on any patent, whereby special attention is paid to the 
analysis. The writer states that, independent of the wall thickness of the casting, 
good results are ascertained at 2.6-2.8% total C max., moderate Si content and 
melting at reasonably high temperatures. Since the correct composition of the 
resulting cast Fe depends to a large extent on the construction of the cupola, the 
effect of the height and employment of suitable tuyere types are fully discussed. 
Attention is focused on the size and surface area of the charge, properties of the 
coke, and the amount and pressure of the blast. The following table gives normal 
plant data on the basis of 1 sq.m. melting zone area: 


Output in blast in coke in tem. on 
Material tons/hr. m.3/min. tons/hr. tapping in °C 


REET ace So 9-10 120-150 0.8-1 1320-1380 
gray cast Fe with 20-30% steel serap....8.5-9.5 130-200 0.8-1.2 1380-1450 
malleable Fe with 20-30% steel serap......8.5-9.5 150-220 0.8-1.2 1400-1450 
Corsalli cast Fe with 50-95% steel scrap ? above 220 ? ? 

Further tables and diagrams are presented showing the adjustment of irregularly 
working cupolas by employing the proper amount of blast and by adding more steel 
scrap to the load respectively. Data on changes in analysis, physical properties and 
actual savings are given. EF (22) 


Classify Materials in Foundry Yards. E. H. Tricx. Foundry, Vol. 60, June 


1932, pages 28-29, 54. Describes method of material classification employed 
at the Alamo Iron Works, San Antonio. Texas. VSP (22) 


Making Manganese Bronze. Cuartes Vickers. Foundry, Vol. 60, Oct. 1932, 
pages 26-27, 46. First of a series of 2 articles. Mn bronze was first patented 
in England in 1876 and in U. S. 2 years later. Early investigations indicate im- 
portance of hardening alloy for consistent results. Discusses the attempt of author 
and other investigators to discover a better way of making Mn bronze which still 
would conform to specifications of Parsons’ or Cramp’s alloy. Tests showed that 
Mn bronze can be made by straight alloying of metals and without using a harden- 
ing alloy, more consistent results will be obtained by using a hardener. VSP (22) 
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insulation. 

They have been written 
from a background of 76 
years of research and prac- 
tical experience in the con- 
trol of heat losses. They de- 
scribe the insulation mate- 


Books _. 


to 


FREE + MAIL 
THE COUPON 


rials and methods that have 
proved most effective in im- > 
proving performance and 
reducing operating costs in 

your field. They are interest- 

ingly written and illustrated. —— 


Fill in and mail the cou- 
pon, and we will send you the 
one designed to solve your 
particular insulation prob- 8 
lems. No cost. No obligation. 


ivi Johns-Manville ¥ — 


INDUSTRIAL INSULATIONS 


For every temperature condition from 400° F. 
below zero to 3000° F. above 9 





JOHNS-MANVILLE, 22 East 40th Street 


. New York City 


Send me a free book on —[) Insulation in the Iron and Steel 
Industry. [© Insulation in the Non-Ferrous Metals Industries. 
[] Insulation of Industrial Furnaces and Ovens. Check book 














desired. 
Name Title — 
Firm Name 10 
Address 
MA-3-34 
City State 
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Molds for Copper Alloys (Kokillenmaterial fiir Kupferlegierungen) Die M etaij. 
bérse, Vol. 22, Oct. 15, 1932, page 1327. Ordinary gray cast iron molds 
for brass and bronze alloys tend to crack. The following analysis is suggested: 4% 
total C, 3% graphitic C, 2.0-2.25% Si, 0.6-0.9% Mn, 0.1% max. S and 0.3% 
max. P. Milk of lime or linseed oil is appiied for covering the molds but a thin 
linseed oil-graphite paste is best suited withstanding 20-30 castings. EF (22) 


Production of Fine Castings in Non-Metallic Permanent Molds (Die Herstellung 
von Feinguss in nichtmetailischen Dauerformen) Erxtcu Becker. Zeitschrift fiir 
die gesamte Giessereipraxis, Vol. 54, May 14, 1933, pages 201-202. In 
producing certain types of thin wall castings as casings for small switching ap- 
paratus, ete. close dimensions and sharp contours are required. Since these re- 
quirements cannot be met by molding machines and permanent metal molds are too 
expensive a ceramic permanent mold is used; it is described at length. The molding 
material is a mixture of finely ground asbestos with fire clay or quartz sand powder, 
Instead of such rammed molds cast ceramic molds may also be used to advantage, 
For larger castings a cement bearing molding material may be used. GN (22) 


Design of Non-Ferrous Castings. Foundry, Vol. 61, May 1933, pages 16-17, 44, 
List of suggestions for designers and founders of non-ferrous castings compiled by 
the Committee on Recommended Practices, Non-ferrous Division of the American 


Foundrymen’s Association. VSP (22) 
Iron Brake Drum Lining Centrifugally Cast Into Steel Shell. Jrom Avge, Vol, 
129, Feb. 18, 1932, pages 442-443. Describes the fusion into a steel founda- 


tion ring of cast Fe braking surface by centrifugal force. Foundation ring is made 
of strip steel (S.A.E. 1010) and is formed in double width sections in 4 opera- 
tions. The 3 piece construction produces a satisfactory finished drum, permits any 
desired combination of ring and back thickness and simplifies manufacturing 


processes. VSP (22) 

Casting the Ford V-8 Engine Cylinder Block. Jron Age, Vol. 130, Noy. 8, 
1932, pages 682-685. Design of cylinder casting is based on desire to produce 
compact and rigid structure. New procedure in patternmaking, checking of. core 
assemblies and accuracy in production of molds has been evolved. Mold for cylinder 
casting contains 43 cores. Barrel slab core forms base upon which remail cores 
are placed. Fe used for casting is the regular Ford grade ‘‘A.’’ The analysis is 
Si 1.80-2.10%, Mn 0.60-0.80%, C 3.20-3.50%, S 0.100 max., and 0.25- 
0.32% with 15% steel scrap. VSP (22) 

Foundry Working on Railways. N. L. Bariire. Journal Institution Loco- 
motive Engineers, Vol. 22, Nov.-Dec. 1932, pages 676-750. Includes dis- 
cussion. Paper read in Buenos Aires at 2nd General Meeting of South erican 
Centre of the Institution. The layout, working, and equipment of a railway foundry 
is described, with special reference to that of the Buenos Aires and Pacific Rail- 
way. Core and mould drying ovens are placed outside the building, and white 
metal plant adjoins the foundry. In the ferrous foundry, by using hot ist the 
cupola capacity is increased 10%, fuel savings are 25%, control is more sensitive, 
and adequate superheat is obtained. Norwegian Bremanger iron, contain 0.7% 
V, is recommended for firebars and where resistance to wear is required. The in- 
stallation of a Brackelsberg pulverized fuel furnace or a Detroit rocking electric 
furnace enables high grade castings to be produced with certainty from 41l-serap 
charges. Crucible furnaces for non-ferrous alloys, typical compositions 0! railway 
alloys, molding and centrifugal casting machines, and molding sand char risties 


are discussed. Typical defects due to improper sand conditions are illust: l. 
JCC (22) 
Effect of Treatment of White and Gray Cast Irons in the Liquid State on Their 
Shrinkage and Gas Content (Influence du Traitement a l’Etat liquide des Fontes 


Blanches et Grises sur leur Teneur en Gaz et leur Retrait) P. Barpennever & 
W. Bortenserc. La Fonte, Vol. 2, July 1932, pages 177-180. A summar- 
ized translation. Original appeared in Mitteilungen Kaiser Wilhelm Institut, 
1931. See Metals & Alloys, Vol. 2, Dec. 1931, page 320. FR (22 


Study on a Castability Test Bar and Its Application to the Study of Alloys of 
the Iron-Carbon Series (Mise au Point d’une Eprouvette de Coulabilité et son Appll- 
cation a l’Etude du Systeme Fer-Carbone) R. Bercer. La Fonderie Belge, 
Vol. 2, Aug. 1932, pages 139-152. Direct measurements of viscosity of metals 
are useless and it is necessary to resort to an indirect measurement of castability. 
Description of the test bar adopted is given. This test bar is a modification of that 
previously used by Cury. Cross section is semi-circular instead of triangular and its 
area has 50 mm.2 instead of 25 mm.2. A core filter gives a constant speed of 
entrance of the metal in the spiral cavity. A vent hole is provided in the mold 
at the end of the spiral for improving the precision of the test bar. In the second 
part of his paper the author studies the FeC alloys with the help of the test bar. 
Conclusions reached: (1) For same pouring temperature, castability increases for C 
content increasing up to eutectic concentration (4.3% C) and then decreases for 
higher contents. (2) -In the hypoeutectic range a sudden increase of the casta- 
bility is noted in the neighborhood of 4% C. (3) For decreasing temperatures 
castability decreases but, for each temperature, the curve obtained keeps the same 
shape in relation to the C content. (4) The lower the pouring temperature the 
more marked the maximum castability corresponding to the eutectic content. FR (22) 


Steel Founding in America. F. A. Metmotu. Foundry, Vol. 60, June 1932, 
pages 16-18, 48; July 1932, pages 24-25, 53. (Final installment.) Exchange 
paper of the American Foundrymen’s Association to the Australian Bureau of Steel 
Manufacturers. American foundries lean toward standardization. Care in selection of 
base silica sand, and careful testing methods insure sand within practical limits of 
constancy. Steel castings in American foundries possess an appearance and easy clean- 
ing quality up to the highest standard of other countries. Every modification covered 
by heat treatment is in use ranging from normalizing, followed by a draw to liquid 
quenching and the necessary draw. All commonly accepted alloy steel composition are 
available in casting form. Gives list of alloys used in steel castings. Continuous 
investigation into solidification conditions has been the means of evolving better 
methods of gating and feeding. VSP (22) 


Standards in the Foundry and Pattern Making (Normen in der Giesserei und im 
Modellbau) Jou. Meurtens. Zeitschrift fiir die gesamte Giesseretpraxts, 
Vol. 54, June 25, 1933, pages 271-272. The urgency of continuing the work 
on standardization in foundry practice is pointed out. GN (22) 


Molding Sand With Cement as a Binder. Correspondence from ALaert PoRTEVIN. 
Metal Progress, Vol. 22, Sept. 1932, page 52. The use of cement as & 
binder in place of clay in molding sand has been introduced in France. A mixture 
of 0.7 to 0.9 ratio of water to cement produces strong molds that can be manipu- 


lated without box or flask supports. With inner reinforcing, they may be poured 
without drying or flasks. WLC (22) 


Some Practical Foundry Considerations for Improving Soundness of Aluminum 
Castings (Quelques Considérations Pratiques de Fonderie sur |’Amélioration de la 
Sante des Piéces en Alliages d’Aluminium) H. J. Rowe & E. M. GINGERICH- 
Bulletin de l’ Association Technique de Fonderie, Vol. 16, Aug. 1932, pages 
343-352. American exchange paper at World Foundry Congress, Paris, Sept. 
1932. Pinholes in Al alloy castings are due to (1) metal shrinkage during solidi- 
fication, (2) occluded gases, or (3) a combination of these 2 factors, So 
of castings depends on design and foundry technique. Foundry factors are (1) 
melting and pouring temperatures, (2) furnaces and fuels, (3) molding, (4) alloy 
constituents, (5) previous history of metal. Fluxing with chlorine gas or metallic 
salts, or a double melting with intermediate slow cooling, under proper fo 
conditions often will improve strength and soundness of castings. 21 res (22) 
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FURNACES & FUELS (23) 


An Electric Installation for Heat Treatment of Large Objects at Cail Company 
(Installation de traitement thermique avec chauffage électrique pour piéces des 
grandes dimensions aux anciens établissements Cail) E. Gane. Génie Civil, 
Vol. 101, Sept. 1932, pages 304-306. Detailed description of an electric 
resistance type pit furnace having 5.5 meters useful height and 1 meter useful 
diameter. JDG (23) 

Low Cost and High Quality in Electric Furnaces. H. M. Wesser. Metal 
Progress, Vol. 23, May 1933, pages 34-37. Quality in heat treated work is 
discussed as it depends upon control of temperature, atmosphere, cooling and heat- 
ing rates and temperature distribution in the furnace and charge. Costs are dis- 
cussed as they are effected by the cost of energy used, wages of labor, fixed charges, 
eost of rejections and subsequent avoidable processing. The energy necessary to heat 
the absorbent parts of the furnace have an important bearing upon economy, espe- 
cially where operation is intermittent. The success of the electric heat treating 
furnace in meeting the twofold problem of quality and economy is discussed. 

WLC (23) 

Low-Temperature Metal Treatment. A. J. T. Eyzes. Electrical Review, 
Vol. 111, Dec. 9, 1932, page 848. Wild-Barfield electric furnace has been 
fitted with a centrifugal fan to assist natural convection currents. Air is drawn 
down the center where work is situated, and is thrown outwards at the bottom 
to return to the top by way of heaters at sides. Temperature variation over whole 
furnace is not more than 3° C. Rate of heating charge is increased but decreases 
as temperature increases, and at 600° C. the time required to reach this tempera- 
ture with a centrifugal fan is slightly more than half that required without a fan. 
A combined automatic temperature controller and charge progress recorder has been 
developed for use with these furnaces. The recorder gives on 1 chart a record o! 


furnace temperature and of temperature of charge. MS (23) 

Economical Maintenance of Large Electric Furnaces. A. E. Machinery, London, 
Vol. 42, May 4, 1933, page 127. The drawbacks of electric furnaces with 
Ni-Cr heating elements as fixture in parts of the furnace, the Barfield electric 
furna nd the method of removing faulty hairpin shaped elements and inserting 
new e ts while the furnace is under heat are. discussed. Kz (23) 


Electric Furnaces for Chemical and Metal Industries (Elektrische Ofen fiir die 
chemische und Metallindustrie) M. Prranit. Die Chemische Fabrik, Vol. 6, 
June 7 133, pages 242-245. Review of industrial applications for various 
types ectrie furnaces. CEM (23) 

Current Distribution and Energy Transformation in the Bath of Electric Arc 
Stee! Furnaces (Stromverlauf und Leistungsumsatz im Bade von Lichthbogen-Elektro- 
stahléfen) K. A. Lonausen. Archiv fiir Electrotechnik, Vol. 26, Sept. 1932, 


pages 619. Current paths and electric fields in an electric 3-phase arc 
furnact determined and illustrated. The energy transformed in bath is found 
by in tion at surface of bath. A numerical example illustrates process. 5 refer- 
ences Ha (23) 
Elec! Furnace Designed for Low Production Periods. Stee], Vol. 91, Nov. 21, 
1932, ge 32. Description of newly designed, small size, Heroult-type, 
3-pha ‘ctric furnace for use in times of reduced production. This furnace offers 
a say n power demand of % to % over that of the larger unit and may be 

used for special alloy heats, and general utility and experimental purposes. 
JN (23) 


Econ nic Operation of Electric Arc Furnaces (La conduite rationelle des fours 
électriques @ arc) E. Decnerr. Journal du Four Electrique, Vol. 42, July 


1933, s 247-251; Aug. 1933, pages 282-288. Sketch of conditions to be 
observ rr economic operation of are furnaces and several examples of melting 
sheet proper recording of data. JDG (23) 


Ele Furnaces in Nickel Metallurgy (Les fours électriques dans la metailurgle 
du nicke!) Journal du Four Electrique, Vol. 41, Aug. 1932, page 298. 


An absiract from L. Guillet paper (Genie Civil, June 11, 1932). At Yate plant 
New ( lonian ores are melted and the melt is transferred to an electric furnace 
in wi part of the Fe in the ferro Ni produced is oxidized to give finally 92-95% 
Ni. JDG (23) 


What the Electric Furnace Means to the Iron Founder (Was bringt der Elektroofen 
dem Eisengiesser?) R. Genwo. Zeitschrift fiir die gesamte Giessereipraxis, 


Vol. £ Aug. 20, 1933, pages 339-340. The advantages of electric furnaces 
are ci red. The 2 methods of melting cast Fe in electric furnaces are described: 
(1) 1 ng cold scrap, (2) superheating and finishing Fe melted in cupolas. Fe 
thus 1 is free of gases and oxides, and fills the mold’s thinnest cross-sections. 
The n ng procedure is outlined and data of mechanical properties are compiled. 
Partie y in making chilled Fe castings and malleable castings electric furnaces 
are advantageous. GN (23) 

Electrical Equipment of Miguet-Perron Furnaces for Ferroalloys. A. M. Wetn- 
BERG & G. F, Morenxo. Domez, No. 4, 1933, pages 30-36. Describes 
electri equipment and characteristics of are furnaces to be installed. (23) 


importance of Electric Furnaces for German Industry (Die Bedeutung elektrischer 
Ofen fiir die deutsche Industrie) E. F. Russ. Elektrizitatswirtschaft, Vol. 31, 


Sept. 50, 1932, pages 408-411. Most important types of electric furnaces are 
described. In all eases requiring precise thermal treatments, electric heat will be 
introduced. Some representative electric furnaces intended for melting and heat 
treating of steel and metals are described and the advantages in economical, metal- 
lurgica and technical regard are stressed. EF (23) 
electric Furnaces in the East of France (Le four électrique dans les acieries de 
PEst) Journal du Four Electrique, Vol. 42, July 1933, pages 243-246. A 


description of electric are furnaces found in plants located in Eastern part of France. 
: JDG (23) 
Electric Power Consumption in Non-Ferrous Metal Industry. N. P. Asrrv. 
Tzvetnuie Metallui, No. 3, Mar. 1932, pages 377-386 (In Russian). 
Requirements of electrical energy for the production of non-ferrous metals in Rus- 
Sia are given in terms of kw-h. per ton of metal produced, and also total energy 
consumption for the entire world output of common metals in 1929. BND (23) 
High-frequency Electric Furnaces. Electrical Review, Vol. 111, Nov. 11, 1932, 
page 706. Describes ‘‘Witton’’ partially cored high-frequency induction fur- 
nace. Path of magnetic field is through thin laminations of special alloy steel which 
= & magnetic conductivity several thousand times that of air path of other fur- 
maces. This steel path is brought to a substantial nucleus of & core in a central 
men below the crucible and in line with the vertical axis of the inductor coil. 
gy oa in stray magnetic field permits use of Fe and steel throughout to encase 
gene Lower frequency and higher voltage are used, thus reducing eddy- 
sain anc hysteresis losses and improving power-factcr. On a run of Ni-Cr-Mo 
imess steel in a 5-ewt. furnace, 574 kwh./ton was recorded. See also Vol. 111, 


Sept. 9, 1932, page 352. MS (23) 
Bar Witton High-Frequency Electric Melting Furnace. V. ©. Cutts. Foundry 
7 Journal, Vol. 47, Dec. 8, 1932, pages 354-358, 360. See Metals 

Alloys, Vol. 4, Oct. 1933, page MA 332. OWE (23) 


atection Crucible Furnace and its Metallurgy (Beitrag zur Kenntnis des Induk- 
y Sa egelofens und seiner Metallurgie) M. H. Kraemer. Zeitschrift Verein 
tp Scher Ingenicure, Vol. 76, Sept. 3, 1932, pages 866-868. See Metals 
Alloys, Vol. 4, Oct. 1933, page MA 332. Ha (23) 


craaretical and Experimental Investigations of the Coreless Induction Furnace 
Theoret: sche und experimentelle Untersuchungen iiber den kernlosen Induktions- 
Siem KURT RECHE. Wissenschaftliche Veréffentlichungen aus dem 
fame ep nonsern, Vol. 12, Feb. 1933, pages 1-33. General theory of the 
“or © is developed and checked by experiments. It is shown how the dimensions 

be chosen to satisfy practical conditions for satisfactory ope.ation. Ha (23) 
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S°CrBRICK 
4% NONPAREIL BRICK 
SPIRE BRICK 







ISZINSOLATING BRICK 
S” REO BRICK 


XAMINE closely the furnace diagram 
above! It shows plainly the utility of 
Armstrong’s new EF Insulating Brick in cutting 
down outside furnace area without cutting down 
furnace production! 


For EF Brick require no fire brick protection, 
except when subject to the direct impingement 
of the flame or abrasive action. In the muffle- 
type enameling furnace shown, wall thickness is 
reduced from 3114” in the old style construction 
to only 13%” for EF Brick and Nonpareil 


Brick combined. 


And vitally important, too, is the fact that the 
weight of the EF Brick wall is only one-fifth 
that of the heavier construction. This light weight 
makes EF Brick ideal for arch work. And 
because it has a lower heat capacity and hence 
permits your furnace to come to temperature 
more quickly, use of EF Brick means a more 
rapid turnover with less investment in furnace 
capacity, as well as definite fuel savings. 


We'll gladly send samples and complete in- 
formation about Armstrong’s EF Brick. Also, 
the facts about our two other high temperature 
insulating brick—Armstrong’s and Nonpareil 
Insulating Brick. Just wrice Armstrong 
Cork & Insulation Company, 982 Con- 
cord Street, Lancaster, Pennsylvania. 





Armstrong’s 


HIGH TEMPERATURE PRODUCTS 
Armstrong’s .. EF . . Nonpareil Brick 
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For Lower 
Heat Treating Costs... 


Crystolon 
Hearth Plates 


ECAUSE they have many times the heat 

conductivity of fire clay, higher mechan- 
ical strength, greater resistance to abrasion 
and to temperature changes Crystolon 
(si!'con carbide) Hearth Plates will reduce to 
a minimum the cost of heat treating furnace 
refractories. The higher heat conductivity 
increases the number of heats per day while 
the other features ‘result in extremely long 
life for the linings. 


NORTON COMPANY 
Worcester, 


Mass. 
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Coreless Induction Furnace of Four-Ton Capacity (Kernloser induktionsofen yon 
4-t Fassung) Stahl und Eisen, Vol. 52, Aug. 4, 1932, page 765. Summary 
of paper by Dudley Willcox published in Steel, Vol. 90 (1932) No. 29, pages 
23-24. See ‘‘Four-Ton Coreless Induction Furnace,’’ Metals & Alloys, Vol. 4 
Oct. 1933, page MA 332. DTR (23) 

Magnetic Gaps in Electric Furnace Shells (Les coupures magnétiques dans les 
armatures des fours électriques) Cu. Louis. Journal du Four Electrique 
Vol. 42, May 1933, pages 172-173. Magnetic flux generated in steel shells of 
electric furnaces causes considerable power losses. Separating its plates with non- 
magnetic materials greatly reduces them. A method for using Cu connections jg de. 
scribed. Gaps of 10 mm. are sufficient for plates 10 mm. thick. JDG (23) 

Advantages of Soderberg Electrodes. Frenerico Grioitti. Metal Progress 
Vol. 23, Apr. 1933, pages 47-48. Specific instances of wide and gr 4 


Wing uw 
of Soderberg electrodes in large furnaces are cited. Graphite electrodes « be a. 
of smaller diameter because of higher electrical conductivity, but size is lj ted due 
to breakage in graphitizing large rods. The larger diameter of Soderberg se] baking 
electrodes is an advantage in melting scrap because of larger amount of surface in 
contact with the charge, thus avoiding localized overheating typical with graphite 


electrodes. The even distribution of heat shortens melting and refining operations, 
with consequent savings in current, refractories, electrodes and materials. Recent 
improvements in automatic lowering of carbons and other refinements have widened 
their use. The construction of 13-14 ft. rods and applications in the Al industry 
are being studied. WLC (23) 

Oil Heating Furnaces. M/ctal Industry, London, Vol. 42, Feb. 17, 192 


}, pages 
193-194. Construction of an oil-heated furnace is described which Fie 
ployed particularly for non-ferrous metals as it produces an incandescent heat and 
non-oxidizing atmosphere. Temperature control by regulating fuel supply is par- 
ticularly simple. Cost of fuel amounted to 2s. 3d./ton of 5%” diameter solid 


billets at a temperature of 850°C. Ha (23) 
High Frequency Induction Furnaces. C. A. Apams, J. C. Hopcre & M. H. 

Macxkusick. Electrical Engineering, Vol. 53, Jan. 1934, pages 194-205 

An illustrated outline of the theory of the electric induction furnace ! of the 


application of that theory to the operating characteristics and limitatio of such 
furnaces. Outstanding metallurgical advantages obtained from the use « duetion 
furnaces are: freedom from contamination of the melt, the high temp¢ 3 ob- 
tainable, and the circulation of the molten charge by the electromag: forces 
within it. A very complete bibliography is appended. WHB (28) 

The 3-Phase Electric Arc Furnace. Sam. Arnoip. Electrical En ering, 
Vol. 52, Dee. 1933, pages 839-843. This type of furnace is now ly used 
for melting and refining ferrous materials. Different types and modern d ypments 
are reviewed and examples of 3-electrode furnaces for 5000 and 10,0 w. de- 
scribed. la (23) 

Continuous Electric Furnaces (Flilessend arbeitende Elektroéfen) U. A {ANN, 
Siemens-Zeitschrift, Vol. 13, July-Aug. 1933, pages 135-141. S | types 
of continuous furnaces with stationary and moving hearth. pusher and 1 hearth 
furnaces and conveyer hearth furnaces are described. fa (23) 

A Brief Review of Modern Applications of Heat to Various Non-Ferrous Furnaces. 
Gitsert Evans. Metal Industry, London, Vol. 43, Sept. 8, 1933, s 215- 
218; Sept. 15, 1933, pages 239-241. Modern British furnace inst ons for 
heating, annealing and heat treating of non-ferrous metals, designed for omy in 
fuel and labor for handling are described. The importance of having pro; ols, as 
plugs, mandrels, bars and dies, for the operation is pointed out. fa (23) 

Rotating Melting Furnaces (Les Fours Rotatifs de Fusion) R. Des VILLE. 
Revue de Fonderie Modern, Vol. 27, Apr. 10, 1933, pages 99-105 Con- 
struction details are given for rotary melting furnaces with oil and p red coal 
used as fuel. a (23) 
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HIS illustration shows a neat com- pressure and 60 cubic feet per minute. 
pact installation of a Spencer Single Stoge For larger sizes and heavy duty service, 
Turbo-Compressor on an oil burning boiler. the Spencer Multi-Stage Turbo-Compressor 


i 
' 


It costs much less than the multi-stage type, _is still the standard. Sizes 8 oz. to 5 Ibs., 


requires less space and for many applica- _—'100 to 20,000 cu. f. 


tions, within its range of capacity, is meeting Materials, workmanship and inherent de- 

oll requirements. Sizes range from 4 to 16 sign of all Spencer Turbos ore identical. 

ounces, and 2 to 20 horse power. Ask your furnace or oven manufacturer for 
For individual service the Spencer “Mid- | complete information. 


get” is available, furnishing a 12-ounce — THE SPENCER TURBINE CO., HARTFORD, CONN. 
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REFRACTORIES & FURNACE 
MATERIALS (24) 


A Note on the Permeability of Refractory Materials to Gases. A. E. J. Vicx- 
ers. Journal Society of Glass Technology, Vol. 57, June 1933, pages 93- 
101. The correlation between porosity and permeability for gases of refractory 
materials was experimentally investigated at normal temperature. In general, there 
ig no way of telling permeability from porosity of bricks. Only in considering one 
particular sample of clay treated by one manufacturer a rough relation may be 
found. Tests at elevated temperatures seem to indicate that permeability de- 
ereases with the amount of bond and with rising temperature. This is explained 
by the increased kinetic energy of the gas at higher temperatures. 7 references. 
. Ha (24) 
Siemensite (Le Siemensit) Jos. Sirtarp. Révue Technique Luxembourgeoise, 
Vol. 25, Jan./Feb. 1933, pages 10-15. Siemensite is a new refractory 
especially developed for basic open-hearth furnaces consisting of Cre0, 20-40%, 
AloQe 25-45%, MgO 18-30%, other elements 8-14%, with some silica. Specific 
weight 3.2-3.4, heat conductivity slightly greater than magnesia, expansion be- 
tween 0 and 1200° C. about 2%. Actual operation has given a wear of not more 
than 12 kg./ton of steel, which corresponded to about 0.92 RM (22c) per ‘1n. 
Illustrations of the appearance of new and worn masonry are shown. Ha (24) 

Refractories as seen from the Point of View of the Foundry (Les Réfractaires 
ensivagés du Point de Vue de la Fonderie) L. Loucnamson. Revue de Fon- 
derie Moderne, Vol. 27, May 10, 1933, pages 131-134. A general discussion 
of sands and materials used in the foundry for molding, cores, lining of furnaces, 
ete. and their particular requirements for the purposes. Ha (24) 


Nozzle and Stopper Rod Assemblies. H. V. Buastey. Blast Furnace and 
Steel Plant, Vol. 21, Oct. 1933, pages 527-529; Nov. 1933, pages 581-586. 
Paper read before the Open-Hearth Committee, American Institute of Mining and 
Metal! ‘al Engineers, June 29, 1933. Report of a plant investigation of the 
relation of stopper-rod assemblies to difficulties encountered in pouring; and a 
laboratory investigation of the thermal distribution of graphite stopper-rod assem- 


blies, limited to the proper relationship of stoppers, bolts, rods, and clay sleeves 
for obtaining good pouring. Results are shown in graphs. For obtaining best pour- 
ing practice, recommends that the ladle well should be large enough to prevent 
meta] m chilling around the stopper. Nozzle and stopper should be designed 
proper for minimizing dribbles and should seat perfectly. Ladle well should 
be dri lowly to prevent the nozzle from cracking. Size of stopper should be 
propor il to the amount of steel poured. Stoppers of higher graphite content 
will give better service, from a refractory point of view. Male stoppers and bot- 
tom s] ; should be designed properly. A refractory and low-shrinkage mud should 
be us tween the sleeves and the assembly dried thoroughly before use. At least 
1/16” of sleeves should be allowed for sleeve expansion. Bolts for ordinary 
stopp ould be approximately 114” in diameter and made from very low-C steel, 
prefera 0.05% C; it is advisable to use them only once with large heats. Bolts 
should snugly in the rod and stopper and should be keyed to the rod with heavy 
low-C ;. Stopper should be in contact with rod end. For medium and large 
heats, sleeves and 2” rods are preferable. Proper plug mixture is essential. 
Depth undereut should be 55-60% of the diameter of the stopper. MS (24) 


An ‘nsulating Refractory for Heating Furnaces. Jron Age, Vol. 131, Mar. 16, 


1933, e 433, adv. sec. page 10. Describes a refractory, known to the 
trade No. 80 insulating firebrick,’’ having low thermal conductivity, low heat- 
storag vacity, refractoriness and light weight, developed by Babcock & Wilcox 
Co. ( the properties and advantages of this new material in heating, heat- 
treati nd other furnaces. VSP (24) 
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EFFECTS OF ELEMENTS ON METALS 
& ALLOYS (27) 


Effect of Cadmium and Lead on Aluminum (Uber den Einfluss von Cadmium und 
Biel auf die Eigenschaften des Aluminiums) Die Metallbérse, Vol. 22, Nov. 5, 


1932, page 1423. Cd slightly raises tensile strength of Al in homogenized 
state. Elongation and bending properties are not affected. Due to age-hardening, 
tensile strength and Brinell hardness can be raised materially while elongation and 
bending strength are cut down accordingly. The electrical conductivity of Al is 
reduced but slightly due to the addition of Cd. Pb does not exert any influence 
upon the physical properties of Al but improves its machinability. Al-Pb alloys 
stand up against atmospheric corrosion in the same matiner as pure Al. EF (27) 


Influence of Some Impurities on the Rolling Properties of Zinc (Einfluss einiger 
Verunreinigungen auf die Walzeigenschaften des Zinks) Die Meitallbérse, Vol. 
22, June 4, 1932, pages 706-707. Most harmful metals are Cd and Fe 
besides Pb, Sn, As, Sb, Mg, S, Cu and Al. A table compiles the chemical analyses 
(Pb, Fe, Cd, Zn) of 6 important European Zn producers. Cd is present in solid 
solution. The maximum content of Cd in Zn for rolling purposes is given in 
literature between 0.02 and 0.3%. Fe impairs the working properties of Zn by 
rendering it hard and brittle. This effect is already noticeable at 0.015% Fe. Mn 
and Ni act similar to Fe, but are rarely present in commercial Zn brands. Pb 
affects the rolling properties but moderately. A tendency towards rupture prevails 
at 1.5% Pb. PbS is considered to induce brittleness during rolling. Sn causes 
fractures during rolling due to low melting Sn-Pb eutectic at the grain boundaries 
of Zn. Mg also forms a eutectic while As and Sb render the Zn brittle. S and C 
seem to exert no harmful effect. The opinions on Cu encountered in electrolytic Zn 
are divided. The strength of Zn seems to be raised by Al more than by Cu. 


EF (27) 


INSTRUMENTS & CONTROLLERS (28) 


New Applications for Bimetal Relays. (Newe Anwendunsgeblete fiir Bimetall- 
ausléser.) A. Coun. AEG-Mitteilungen, Sept. 1932, pages 302-305. 
Describes a few constructions and arrangements for protection of motor circuits. 
The bimetal elements are directly heated so as to preclude any time lag in opera- 
tion due to the characteristic of the indirect heating device. Ha (28) 


Measurement of Small Outputs by Thermal Instruments. (Messung kleiner 
Leistungen mit thermischen Messgeraten.) G. Prestorr. Archiv fiir technisches 
Messen, Vol. 2, Dec. 1932, section V 3418-2, page T 6. Theory and appli- 
cation of a hot-wire watt meter which measures down to 10 microwatt with a 
mirror galvanometer. Ha (28) 


EFFECT OF TEMPERATURE ON 
METALS & ALLOYS (29) 


Manufacturing Heat-Resisting Cast Irons. Foundry Trade Journal, Vol. 47, 
Nov. 24, 1932, pages 319-321. See ‘‘The Action of Elevated Temperatures on 
Cast Irons,’’ Metals & Alloys, Vol. 4, June 1933, page MA 196. OWE (29) 


Creep at Elevated Temperatures. Mechanical World & Engineering Record, 
Vol. 92, Dec. 2, 1932, page 527. Determinations between 750° and 1100° 
F. for Cr-V steels containing W and Mo. Compositions, mechanical properties, and 
heat treatment of the alloy steels which were tested for creep are given in a 
table. Kz (29) 

Short-time Tensile Tests on Alloys and Steels at High Temperature. Mechanical 
World & Engineering Record, Vol. 93, Mar. 31, 1933, page 314. 
Results of short-time tensile tests at elevated temperatures made by W. Kahlbaum 
and L. Jordan are discussed and given in 5 tables. Investigated are: a medium Mn 
steel, a series of cast Ni-Cr-Fe alloys containing about 0.50% C, 35% Cr, and 
10-45% Ni; and 2 series of low alloy steels—namely, W-Cr-V and Mo-Cr-V 
steels, all normalized, hardened and tempered at 1200° F. Kz (29) 


Physical Properties of White Bearing Metals at Various Temperatures (Mechanische 
Eigenschaften der Weisslagermetalle bei verschiedenen Temperaturen) Die Metall- 
bérse, Vol. 22, Aug. 6, 1932, pages 1006-1007. Physical properties of 
white bearing metals are reviewed showing the favorable influence of Sn on Pb-Sn- 
Sb alloys. The Ca-Ba bearing metals on Pb-base and the Pb-Sb-Sn alloys with 
3% Sn tested under actual service conditions were less wear resistant than the 
Sn-rich bearing metals. None of the alloys investigated yielded the best results 
with reference to all physical properties. The bearing metals with high Sn concentra- 
tions showed the best wear resistance and impact hardness between 20° and 200° C. 
but in most cases the fatigue impact resistance was lower than that of other 
types of white bearing alloys. EF (29) 

Properties of Some Commercial Coppers at Elevated Temperatures [Die Eigen- 
schaften einiger Handelskupfer (Rohkupfer) bei erhéhten Temperaturen] Die 
Metallbérse, Vol. 22, Oct. 15, 1932, page 1326. References on the subject 
are presented with emphasis on recent investigations of Bramford on dynamic tests 
of 5 different commercial Cu brands. No range of brittleness was found below 
600° C. and the Charpy tests yielded maximum values between 200° and 340° C. 
Only one brand rich in As displayed inferior impact hardness up to 600° C. Ni 
bearing Cu withstood the highest load under alternating stress even at 560° C. 
and As-free Cu showed the lowest resistance. Over the whole testing range tough-poled 
As-free Cu was softest. The hardness of deoxidized As-free Cu rises up to 180° C. 
and is higher than that of any other Cu brand between 50° and 150° C. EF (29) 

Bending Strength of Cu (Untersuchungen iiber die Biegefestigkeit des Kupfers) 
Die Metallbérse, Vol. 23, Nov. 26, 1932, page 1519. At constant temper- 
atures bending strength of Cu rises as a straight line function up to 2.5% 
cuprous oxide. Effect of temperature upon bending strength curve is more pro- 
nounced than the influence of O according to Gorshkow & Hagen-Torn. Between 
650° and 930° C. the bending strength of Cu might vary between 20 and 25%. 
A large drop is found between 930° and 1000° C. Formation of cracks in rolled 
Cu sheet is ascribed to temperature effects rather than to the presence we thes 

) 

Chemistry of High Temperatures (Die Chemie der hohen Temperaturen) Dic 
Metalibérse, Vol. 22, Nov. 2, 1932, page 1407. Reviews a paper of 0. Ruff 
at the Meeting of Deutsche Naturforscher und Arzte, Wiesbaden, 1932, dealing 
with the physico-chemical phenomena of matter at elevated temperatures. Only ele- 
ments of IV-VIII group of periodic system have a m.p. above 2000° C. besides 
oxides, nitrides, carbides and borides. The highest melting substance so far known 
is a mixture of 4 TaC + i HfC. Additions of MgO counteract cracking of Zr 
dioxide apparatus due te the conversion into the tetragonal modification. The allo- 
tropic transformations can be checked by X-rays. The manufacture of implements 
for high temperatures is discussed. Reactions in heterogeneous systems at the 
boundary line solid phase/gas and liquid state/gas with reference to metallurgical 
problems is considered. EF (29) 

The Testing of Materials for High Temperature Service. Wittram Barr. 
Journal West of Scotland Iron & Steel Institute, Vol. 40, Oct. 1932, 
pages 7-12. The creep test and the accelerated creep tests are critically dis- 
cussed. Embrittlement experiments performed by the author show that temperature 
affects the impact of the notched bar impact tests. A Ni-Cr-Mo steel, a stainless 
iron, and mild steel were tested. 12 references. GT™ (29) 

An Accelerated Creep Test. W. Barr & W. E. Barpcetr. Mechanical 
World & Engineering Record, Vol. 91, Mar. 11, 1932, pages 245-247. 

See Metals & Alloys, Vol. 4, June 1933, page MA 131. Kz (29) 
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Expansion Measurements on Aluminum Casting Alloys for Motor Pistons (Ausdehn- 
ungsmessungen an Aluminium-Gussleglerungen fiir Motorenkolben.) Franz BoLien- 
RATH. Metallwirtschaft, Vol. 12, Feb. 17, 1933, pages 85-89. Chemical 
composition of the 7 alloys tested was: No. 1 4% Cu, 1.5% Mg, 2% Ni, bal 
Al; No. 2 10% Cu, .3% Mg, bal. Al; No. 3 15% Cu, .3% Mg, .3% Ni, bal. al: 
No. 4 4.5% Cu, .7% Mg, 12% Si, 2.5% metals of Fe group, bal. Al; No. § 
1.5% Cu, 1% Ni, 20% Si, bal. Al; No. 6 1.6% Cu, .5% Mg, 20-22% gj 
4% metals of Fe group, bal. Al; No. 7 0.7% Fe, 35% Si, .3% Ti, 4% non. 
metallic additions, bal. Al. All of these alloys have been used for automotive or 
aircraft pistons. Cylindrical test bars were chill cast and placed horizontally jp 
the dilatometer. The average rate of heating was .8° C./min. up to 520°, The 
bars were held at 520° for 24 hours, cooled over a 16 hour period and reheated 
at the same rate. Pure Al test bars were used in every case for comparison. Tem- 
perature expansion curves and curves showing the ratio of the slope of the ex- 
pansion curve of the sample to the slope of the expansion curve of the Al stand- 
ard are given for the 7 alloys, also photomicrographs in the cast and annealed 
conditions. The average and true coefficients of expansion up to 500° are given jp 
tabular form. In most cases the rate of expansion during the first heating ip- 
creases considerably above 200°, indicating growth. In the second heating this 
increase is much smaller and often at a higher temperature. Alloy No. 1 had the 
most consistent rate of expansion and was practically free from growth and sud- 
den inerease in expansion rate. No. 2 grows rapidly between 230° and 240°, 
reaching a coefficient of expansion of .0000365. This is caused by precipitation 
from the supersaturated solid solution. In the second heating the growth is very 
much reduced. Pistons made from this alloy should be heated to about 280° before 
being used. No. 3 had similar properties. No. 4 is a hypoeutectie alloy which exhibits 
growth and variation in rate of expansion both in the first and second heating, 
No. 5 is hypereutectic. Its growth takes place at higher temperatures, reaching 
a maximum at 310°. In the second heating this is somewhat reduced and oceurs 
at still higher temperature, above operating temperatures. In No. 6, containing 
.5% Mg, the initial growth is very high, but is practically eliminated after the 


first heating. No. 7 has a fairly constant and exceptionally low rate of expansion, 
The average coefficients between 20° and 500° C. are No. 1 25.6 & 10-6. No, 9 
25.7, No. 3 25.7, No. 4 21.7, No. 5 20.3, No. 6 19.2, No. 7 16.0. 3 refer. 
ences. CEM (29) 


Testing of Materials for Service in High-Temperature Steam-Plant. R. W. 


Bartey & A. M. Roserts. Proceedings Institution of Mechanical Engi- 
neers, Vol. 122, Feb. 1932, pages 209-284, 298-377. See Metals & 
Alloys, VoV. 4, July 1933, page MA 237. RHP (29) 


Obtaining Reliable Values for Creep of Metals at High Temperatures. H. W. 
Gittett & H. C. Cross. Metals & Alloys, Vol. 4, July 1933, pages 91- 
98, 104. Creep tests are discussed in the light of the Joint High Temperature 
Committee’s Tentative Test Code for Long-time High Temperature Tens‘le Tests, 
The more rigid requirements of the Code are justified when supplying da. for de- 
sign as present methods of reporting creep by extrapolation are unre!’ ble. The 


methods of making creep tests, source of errors, time required and m ‘hods of 
reperting are described in detail. A table shows the effect of furnace (iners of 
different metals on the temperature uniformity in tests by the authors. ‘8 refer- 


ences. WLC (29) 


Endurance Limit of a 0.33% Carbon Stecl at Elevated Temperatures. J. W. 
CutTuepertson. Iron & Coal Trades Review, Vol. 125, Sept. 16, 1:'2, pages 
415-417; Engineering, Vol. 134, Sept. 30, 1932, page 396. tract of 
paper read before the Iron & Steel Institute, Sept. 1932. See Metals ¢ Alloys, 
Vol. 4, June 1933, page MA 196. Ha + M (29) 


The Fatigue Resisting Properties of Light Aluminum Alloys at Elevated Tempera- 
tures. J. W. Curneertson. Engineering, Vol. 155, Mar. 17, 1933, page 267; 
Engineering, Vol. 135, Mar. 25, 1933, pages 327, 342-343. Includes diseus- 
sion. Short abstract of paper read before the Institute of Metals, London, Mar. 8, 
1933. See Metals & Alloys, Vol. 4, Oct. 1933, page MA 336. LFM (29) 


Calculation of Specific Heat of Solid Bodies (Zur Berechnung der spezifischen 
Warme von Festkérpern) K. Honneretper. Zeitschrift fiir phy-sikalische 
Chemie, Abt. B, Vol. 21, Apr. 1933, pages 53-64. The specific heat of 
some solid bodies is theoretically evaluated. At reasonably low temperatures, an 
agreement with experimental observations was found with reference to Cu, Cd, and 
ZnS. In case of Zn a mean deviation of 1% was established. Moderate divergen- 
cies were noticed in case of W and Sn. With reference to ‘‘lowest temperatures, 
i.e. below 15-25° abs., no agreement between experimental determinations and 
data derived by 2 methods could be secured for W, Zn, and Cd. The theoretical 
values were up to 70% below the experimental mean values. There were no dis- 
crepancies in case of NaCl, KCl and CaFo. EF (29) 


Measuring Hardness at High Temperatures. J. Ferprnanpo Kayser. Metal 
Progress, Vol. 23, Mar. 1933, pages 50, 52. A method, developed by the 
author, for determining Brinell hardness at high temperature uses a small cone- 
shaped specimen inserted in the plunger of heat resisting metal and submitted to 
a 35 kg. load for 10 days in a small electric furnace. The anvil cap on wh 
the cone rests is a 60% Ni, 20% Cr, 7.5% Al alloy. Temperature is controll- 
able and atmosphere inert. A sketch shows the layout. The cone flattens out from 
pressure, time and temperature, equilibrium being reached in 100 hrs. Hardness is 
calculated from area of the flattened surface in mm.2 divided into the load. Most 
metals above 700° C. have less than 10 Brinell. Values obtained agree with creep 
stress data. WLC (29) 


Some Physical Properties of Wiping Solders. D. A. McLean, R. L. Peex, Je. 
& E. E. Scnumacuer. Journal of Rheology, Vol. 3, Jan. 1932, pages 53- 
74. See Metals & Alloys, Vol. 3, Sept. 1932, pages MA 285. G™ (29) 


Modulus cf Elasticity of Steel at High Temperatures. E. Honeccer. M echanical 
World & Engineering Record, Vol. 92, Oct. 14, 1932, pages a 
See Metals & Alloys, Vol. 4, June 1933, page MA 196. Kz ( 


Bolt Embrittiement. Engineering, Vol. 134, July 22, 1932, page 100. 
Brief summary of discussion by Harley-Mason in 1932 annual memorandum t& 
Manchester Steam Users’ Association. Comments on difficulties encountered in test- 
ing the reliability of brittle bolts in service conditions. See ‘‘Embrittlement at 
High Temperatures,’’ Metals & Alloys, Vol. 4, Oct. 1933, page a 


Cast Iron for High Temperature Service (Das Gusseisen fiir thermisch beans 54 
Teile) L. Scumup. Zeitschrift fiir die gesamte Giessereipraxts, Vol. 94, 
June 25, 1933, pages 257-260. Considers the various possibilities of pre- 
cessing cast Fe with decreased tendency to growth. To attain 4 small decompositios 
of FegC it is possible either (1) to use an Fe with such small contents of Si, 
and Ni and such high contents of Mn and Cr that the carbides remain stable at —_ 
temperatures or (2) to choose these constituents so as obtain an Fe which is al- 
ready practically free from carbides. The latter type of Fe, for instance, is 
in making ingot molds. Special points must be observed in making grates 
other parts subjected to extremely high temperatures. Such parts should show no 
graphite in the areas exposed to the fire gases and be free from volume changes 
to subsequent graphite disintegration. Cast irons with very low C, Si, P and § 
with very high Mn contents are suggested in these cases. For parts that are 
jected, in addition to thermal changes, to high mechanical loads, as for 
cylinders and cylinder heads of Diesel engines, the mechanical load is of 
consideration. For this reason cast steel is increasingly used for the highly 
parts of Diesel engines. Tables show average chemical composition of cast 
at high temperatures, melting charges, etc. 
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(Die mechanische Beanspruchung der Rohreinwaizstellen von Heizrohrkesseln) L. 
ScHNEIDER. Die Eisenbahn-Werkstatte, Vol. 41, June 20, 1933, pages 103- 
105; July 5, 1933, pages 114-115. Discusses leakages due to deformation of 
tube walls and extension of tubes under the influence of irregular heating of tubes 
and boiler shells as well as to unequal steam pressure. Magnitude of tube thrust 
and stressing of rolled joints in multitubular boilers. Means of reducing tube thrust. 
Data on adhesion of rolled joints. Effect of boiler incrustations. Suitable tube 
anchoring according to British, American and German patents. Supplement: Practi- 
eal tests of Engel-Graz on tightness of 4 different tube anchorings on_ repeated 
heating and cooling cycles. WH (29) 

Hot-Shortness of Austenitic Steels (Wa&rmesprodigkelt austenitischer Stahle) 
M. ScHMIDT O. Juncwirtu, Archiv fiir das Eisenhiittenwesen, 
Vol. 6, June 1933, pages 559-562. In tensile tests of nickel-chromium 
gustenitie steels of varying carbon content, at temperatures between 650° and 
1000° C., appreciably lower ductility was obtained in the range 650°-900° C. 
than at room temperature. This was attributed to carbide precipitation. The lowered 
ductility appeared to have no adverse effect on the forgeability. Specimens tested 
after slow cooling to the range 650°-870° C. from 1120° C. showed no reduction 
in ductility; apparently no precipitation occurred during cooling from 1120° C. to 
the testing temperature. In the 18-8 austenitic specimens Ta and to a lesser extent 
Al appeared to shift the low ductile range to higher temperatures. SE (29) 
Mechanical Properties at Minus 40 Degrees of Metals Used in Aircraft Construction. 
J. B. Jounson & Ture Oxserc. Metals & Alloys, Vol. 4, Mar. 1933, pages 


95-30. Aireraft metal factor of safety of mechanical properties is usually based 
on tests at normal temperature of about 25° C. To test the safety of this procedure 
a cold chamber was installed at Wright Field. Temperature of this chamber aver- 
ages near 40° C. (equivalent to 30,000 ft. altitude), and is fairly constant. 
Experiments were performed on Fe, Al and Mg alloys for tensile strength, yield 
strength, impact test and modulus of elasticity at both normal temperature and 
—40° C. Temperature of specimens was tested under load and found to be ap- 
preciably warmer than room or atmospheric temperatures. Tensile strengths of iron 
alloys showed an inerease at the lower temperature and the increase approached 50% 
in annealed corrosion resistant steel. Impact values of cold worked low C steel are 
much lower at —40° C. but low C corrosion resistant steel is unaffected. Modulus 
of elasticity on all alloys tested was unchanged, except for corrosion resistant steel 
which showed an increase. While the notch test usually lowers fatigue limit at 
normal perature the effect on Al and Mg alloys was not accentuated at —40° C. 
and so! teels resisted this effect. Resistance to fatigue or sudden load is not 
affected low temperature except on cold rolled C steel. Hence the designer is 
safe in ng allowable stresses determined by testing material at normal tempera- 
tures. WLC (29) 
Temperature Coefficient of the Moduli of Metals and Alloys Used as Elastic Ele- 
ments. GC. H. Keurecan & M. R. Houseman. Bureau of Standards Journal 
of Research, Vol. 10, Mar. 1933, pages 289-320. In continuation of work 
reported in N. A. C. A. Technical Report No. 358, temperature coefficients of the 
modulus rigidity and of Young’s modulus of elasticity of 31 metals and alloys 
have bi letermined in temperature range —50° to +50° C. These were selected 
on the |. sis of their possible use as elastic elements for aircraft and other instru- 
ments. 1: most cases temperature coefficients were determined with metal in condi- 
tion of t treatment or cold work most suitable for its use as an elastic element 
and also in annealed condition. Coefficient of each modulus at 0° C., ratio of 
coeffic ic at +25° C. to that at —25° C., composition and heat treatment or 
cold w ire given for each sample. Temperature coefficient of Poisson’s ratio and 
signifi of difference in 2 coefficients for a given material are discussed. 


WAT (29) 


REDUCTION METALLURGY (31) 


Experiments in Metal Extraction from Slags Containing Zinc. V. A. VanyuxKov 
& G. \. Rurtxov. Tzvetnuie Metallui, No. 4, Apr. 1932, pages 467-492 (In 


Russian) . Adaptability of gas prozess to treatment of slags containing Zn 
and oth:r metals was investigated using 2 slags, one containing 17.39% Zn, 3.02% 
Pb, 6.08% Sn, 0.46% Sb, 8.39% Cu, 0.39% Ni, 38.2% SiOe, 1.52% Ca 
and 23 Feo03 + AleOg, and the other 17.7% Zn, 4.46% Pb, 1.11% Sn, 
0.29% , 5.89% Cu, 0.44% Ni, 30.14% Si0e, 4.09% CaO, and 31.8% 
Fee 03 AloOg. Reduction of metals from suspended powdered slags with gas 
can be applied economically to extraction of Zn, Pb, and part of Sn as oxides. 
Cu, Sn and Ni are obtained in a melt easily separable from the slag. Strongly 


siliceous residual slags can be utilized. The melt containing 70-75% Cu and 20% 
Sn can .e treated in a converter to produce blister Cu, or Cu-Ni anodes, and Sn 


Oxide. The average recovery is 96-98% for Zn, 94-96% for Pb, 85-90% for Cu 

and 50-55% for Sn. Consumption of solid fuel and reducers (coal, coke) is about 

25-30% of weight of slag charge, and can be substituted partly by producer gas. Oil 

consumption for maintaining the temperature when solid reducers are used is about 

= of the slag weight. No oil is required when gas is used. To keep charge in 
ace 


and to prevent it from being carried over with oxides it was necessary to in- 
troduce low melting fluxes. With low melting charge fluxes are unnecessary. In zone of 
flux rain, reducing atmosphere should be maintained. Outside of this zone, additional 
air is introduced for oxidizing the metals and the gases (CO and He). The oxide 
mixture can be used for manufacture of lithopone and babbitt metals. BND (31) 

Reduction and Refining of Lead in 1931. Mining & Metallurgy, Vol. 13, 


~y 1932, pages 33-34. Steady advance was made in art of Pb smelting 
~~ refining. Natural gas is being used for Anaconda Copper Mining Co. Kroll- 
— de-bismuthizing process has been further developed by American Smelting & 


. & Co. New plant of U. S. Refining Co. was put into operation. VSP (31) 
M New Process in the Metallurgy of Lead. F. M. Losxurov. Tevetnuie 
etaliui, No. 2, Feb. 1932, pages 162-176. In roasting rich Pb concentrate, 
comes slag from Pb smelting furnaces is substituted for fluxes, which results in 
ier elimination of S in roasting and better sintering. Sintered material thus 
—_—* is ready for eduction smelting and does not require use of any additional 
wep argee continuous use of same slag eliminates loss of Pb in slag. It is 
that the new process gives easier control of charge composition, eliminates 

+ En sce oxidation, reduces fuel consumption in smelting, and results in great 
ne hy production costs. Process was developed in, and has been in use 
931. BND (31) 
one and Refining of Copper During 1931. Mining & Metallurgy, 
| pen Jan. 1932, pages 30-32. Progress in Cu refining in 1931 has not 
n revolutionary. Outstanding improvement in accessory equipment in U. S. has 

n adoption of natural gas as fuel. Treating of finely ground concentrates of 
pall ev continues to be solved successfully. Refractories for furnace construction 
a considerable attention. Segregation process may have a bearing on leaching 
€ future. Available refining capacity of world continues to increase. VSP (31) 
_s - Copper Ore Smelting. L. I. Cueruisuev, Tzvetnuie Metallui, 
oo Mar. 1932, pages 352-357. Discusses chemistry of slags and their 
or construction purposes. BND (31) 
a. ee in Lancashire. Electrical Review, Vol. 112, June 9, 1933, 
3-804. Describes plant and process of British Copper Refiners, Ltd., 
Preseot, Eng., for fire refining, without electrolysis of blister Cu received from 
Rhodesia. Refined Cu has purity of 99.93-99.95%. Reverberatory furnace is charged 


oy matimum of 175 tons of metal. Dimensions of bath are approximately 30’ 
ing. Cre 2’. Pulverized coal is used as fuel. Air at 18 lb./in.2 is used for blow- 


Beiti 4 operations extends over about 24 hrs., divided into charging, 2 hrs.; 


hrs.; blowing, 5 hrs.; poling, 3-4 hrs.; and casting, 3-4 brs. MS (31) —— 
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NON-METALLIC COATINGS FOR 
METALS & ALLOYS (32) 


Internal Coatings for Boilers and Their Testing (Uber Innenanstrichschutzmittel fir 
Dampfkessel und ihre Priifung) G. Ammer & H. H. Mvuetier-Nevucticx. 
Die Wdarme, Vol. 56, Apr. 1, 1933, pages 195-199; Apr. 8, 1933, pages 215- 
222. Various testing methods for internal boiler coatings are reviewed and 
a novel boiling test in a pressure vessel at 60 atmospheres is emphasized. Data 
gained with this autoclave on tests on a large scale are graphically presented refer- 
ring to 21 different coatings on the German market. Corrosion and inecrustations in 
high pressure boilers can however be only counteracted by careful softening of the 
feed water. EF (32) 

How to Use Pearl Essence Lacquers for Finishing Automobiles. Marcus L. 
Freup. Industrial Finishing, Vol. 8, Mar. 1932, pages 56, 58. A descrip- 
tion of the proper procedure for applying pearl essence lacquer to automobile bodies. 

JN (32) 

Examination of New Pipe Coverings Exposed to the Influence of Electric Currents, 
Low Temperatures and Vibration Stresses. W. Becx. Gas Engineer, Institution 
Special Number, June 1933, pages 327-332; discussion, page 333; abstract, 
Electrical Review, Vol. 112, June 23, 1933, page 902. Speaker before the 
70th Annual General Meeting of the Institution of Gas Engineers, May/June 1933, 
Liverpool, reports on experiments carried out in the Kaiser Wilhelm Institut fiir 
physikalische Chemie und Elektrochemie, Berlin-Dahlem. The laboratory tests in- 
elude turned and unmachined Fe pipes provided with the coating material and hooked 
up as the anode in an electric cell buried in moist sand. Duplicate measurements 
showed satisfactory agreement. The results gained on unprotected pipe, cotton band- 
age, rubber paraffin, chloro-vulcanite are tabulated and given in 5 charts which 
show time/current density curves. The materials employed were of German, British, 
Dutch and American origin. While the resistance increased from 164 ohms to 345 ohms 
after 113 days on the unprotected pipe, the initial resistance of oo ohms dropped to 
4600, 4300, 470 for cotton bandage, rubber paraffin and chloro-vulcanite respectively, 
In the discussion, the European method of isolation is pointed out in comparison 
to the American method of tackling protection against electrolytic action by electri- 
cal drainage, joining pipe or cable to a negative return. MS + WH (32 

Finishing Graham Cars in Pearl Essence. Witt1am G. Haarz. Industrial 
Finishing, Vol. 8, Sept. 1932, pages 11-12. The process for applying 
pearl essence lacquer to automobile bodies is described as well as the method 
for refinishing damaged spots in the same material. JN (32) 

Cement and Concrete as Rust Preventives (Zement und Beton als Rostschutzmittel) 
Gruen. Oberflichentechnik, Vol. 9, Nov. 1, 1932, page 222. See 
Metals & Alloys, Vol. 4, June 1933, page MA 199. Ha (32) 

Protective Coatings for Underground Pipe Lines (Schutziiberziige fiir unterirdische 
Rohrieitungen) H. A. GarpNer. Farben-Zeitung, Vol. 37, July 23, 1932, pages 
1483-1484. Principal 13 pre-requisites which must be met with by under- 
ground pipe coatings are listed, the testing methods of the American Petroleum 
Institute are described, and 5 different groups of coating methods are dealt with. 
Author developed an accelerated test cutting down the testing time from 3 years 
to 4 months. The corrosion test is based on wetting with 1/10% HCl + 1% 
salt solutions in a 3 days cycle. Detailed information is given on the 10 most 
successful coatings which should comprize 90% binding agent, 75% wood oil 
+. 25% vegetable or animal oil boiled down with 1% metal oxide dryer and 10% 
Zn chromate. A lasting corrosion protection must include an anti-rust grounding. 
The best passifying effects are secured with red lead, Zn-oxide-Zn-chromate, lead sul- 
phate. The primer should be prepared with wood oil containing varnishes as 
binding agent instead of crude linseed oil. An additional bitumen coating and an 
impregnated cotton spiral on top of it warrant a preservation of further 20 years. 

EF (32) 

Spotting of Light Paint Coatings by Metals (Fleckenbildung durch Metalle auf 
hellen Fassadenanstrichen) H. A. Garoner. Farben-Zeitung, Vol. 37, July 2, 
1932, page 1389. Corrosion products from Fe and Cu are often carried away 
by rain and dew and discolor paint in their path. Exposed metals should be pro- 
vided with a varnish or paint coating. Standard linseed oil paint can be applied 
to metal roofings, screens and gratings. Cu-sheets, the natural color of which is 
intended to be preserved, demand a fast weather-resistant varnish which might be 
dyed. Stains of paint coatings can be removed by oxalic acid (10%). Discoloration 
due to Cu may be removed by citric acid, diluted HCl, strong acetic acid or 
pumice soap. EF (32) 

Temporary Rust Preventatives. H. N. Bassett. Mechanical World & Engi- 
neering Record, Vol. 93, July 7, 1933, pages 644-645. Requirements of 
a medium for temporary protection are discussed. Greases of the ordinary kind 
have to be melted before application and sometimes cause slight corrosion on 
brass or bronze. After mentioning the drawbacks of petroleum jelly and mineral 
oils, lanoline is called the most suitable coating and preparations containing it 
are discussed. Experiments have shown that coatings of lanoline can be relied upon 
to last for a year or more in quite difficult ennditions. A solution of 50% white 
spirit and 50% lanoline by weight makes a satisfactory protective medium. Better 
results are obtainable from a non-inflammable solution of about 40% lanoline and 
trichlorethyl. Kz (32) 

Refrigerator Finishing. G. KiiInKenstien. Industrial Finishing, Vol. 8, 
June 1932, pages 32, 34, 36. Abstract of paper presented before Paint and 
Varnish Division, American Chemical Society, New Orleans, Mar. 29, 1932. A 
suitable refrigerator finish must offer maximum resistance to abrasion, impact and 
humidity conditions, be unaffected by prolonged contact with butter, oils and 

greases or accidental contact with SGo fumes, and must not become brittle or 
discolored on aging. Best results were obtained by a white baking enamel, baked 
1-1% hrs. at 300° F., followed by 2 coats of special white lacquer enamel. JN (32) 

Oven Temperatures Affect Finishes. W. W. Kino. Industrial Finishing, 

Vol. 9, Nov. 1932, pages 31-32, 34. Brief description of author’s method 
for determining actual temperature of lacquered tin plate in its passage through 
baking oven. For efficient baking, author recommends calibration of ovens at three 
nominal temperatures by this method and adjustment of drafts and flames according 
to charts obtained. JN (32) 

Criticism of Accelerated Testing of Rust Preventing Paints (Kritisches zur 
Kurzpriifung von Rostschutzfarben) F. J. Petrers. Die 2’ stallbdrse, Vol. 22, 
June 15, 1932, pages 753-754; sume 22, 1932, pages 785-786; June 29, 1932, 
page 818; July 6, 1932, pages 850-851. Writer differentiates between ‘‘ac- 
celerated’’ (Kurzpriifung) and ‘‘abbreviated’’ test (abgekiirzte Priifung). The 
commonly known advantages and disadvantages of the accelerated testing methods 
of anti-rust paint coatings are summarized and attention is focussed on some further 

drawbacks not yet dealt with in literature: (1) the aim of this kind of testing 

method is to decide which are the worst coatings, but the interest of industry 
is which is the most stable coating. (2) The accelerated test does not establish 
which of the destructive influences is the most powerful one. (3) The latter are 
employed in an exaggerated manner except one destructive agent, moisture. Water 
permeability is however one of the paramount criteria of paint stabiliiy. Data 
from the Chemisch-Technische Reichsanstalt are presented. (4) Accelerated tests 
yield either the same or opposite results, i.e. about 70% of all data are identical 
which means every third rust coating is erroneously judged. (5) The development 
in chemical and physical regard during the course of several months is entirely 
neglected. The problems involved in abbreviated and outdoor testing are dealt with, 
many of which can be taken into consideration with reference to corrosion tests of 
metals. Method developed in Chemisch Technische Reichsanstalt is described. EF (32) 
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Lacquer Finishing Traffic Signal Arms. Ray C. Martin. Industrial Finishing, 


Vol. 8, May 1932, pages 42, 44. Metal signal arm indicators for use in city 
traffic control are cleaned with chemicals or solvents, sprayed with a lacquer product, 
coated with enamels and finally stenciled ‘‘STOP’’ and ‘‘GO.’’ JN (32) 

Black Protective Coatings and Their Solvents in Hygienic Regard. (Schwarze 
Schutzanstriche und deren Lésungsmittel in hyglenischer Beziehung) P. Mecxe. 
Gesundheitsingenieur, Vol. 55, Apr. 16, 1932, pages 188-190. Reports on 
experiments with white mice to determine effect of black protective coatings and 
their solvents respectively on the organism. Coatings containing benzol, phenol or 
even tar should not be used for vessels containing drinking water or liquids destined 
for food. EF (32) 

Fine Metal Furniture Finishing. W. V. Morrow. Industrial Finishing, 
Vol. 8, Oct. 1932, pages 26, 28-30. The requirements for a suitable finish and 
the operations involved in cleaning and finishing high quality welded steel furniture 
are described in detail. JN (32) 

Finishing Electric Light Fixtures. J. W. Lonpon. Industrial Finishing, 
Vol. 8, Mar. 1932, pages 19-20, 22. Details are given for applying various 
types of finishes on metal electric fixtures for the home. JN (32) 


ORE CONCENTRATION (33) 
Flotation (33c) 


Recovery by Flotation of Mineral Particles of Colloidal Size. A. M. Gaupin & 
Prato Marozemorr. Journal of Physical Chemistry, Vol. 37, May 1933, 
pages 597-606. It is believed that non-flotation of colloidal sulphide mineral 
particles is due to their being unable to come in contact with gas bubbles be- 
cause of fine size and state of dispersion. Selective flocculation makes flotation 
of colloidal mineral more complete and easier. Owing to the possibility of mutual 
flocculation of fine gangue and sulphide minerals, it is necessary, in order to 
effect selective flocculation, to act on the mineral particles at the time they are 
produced in grinding. Flotation of colloidal sulphide mineral particles may be 
accomplished successfully by using certain heteropolar sulphur-bearing organic sub- 
stances as reagents. These agents effect selective flocculation of the sulphide mineral 
particles. 14 references. EF (33c) 

The Physical Chemistry of Flotation. 1. The Significance of Contact Angle in 
Flotation. I. W. Wark. Journal of Physical Chemistry, Vol. 37, May 1933, 
pages 623-644. Some problems awaiting solution before an explanation of 
the physicai nature and behavior of froth systems can be obtained are outlined. 
Some of the physical and chemical principles underlying the adhesion between a 
bubble of air and a single solid particle, considered as the basis of the flotation 
process, are discussed.. EF (33c) 

The Physical Chemistry of Flotation 111. The Relationship between Contact Angle 
and the Constitution of the Collector, Erste Evetyn Warx & IAN WILLIAM 
Wark. Journal of Physical Chemistry, Vol. 37, June 1933, pages 805-814. 
The angles of contact due to the following flotation ‘‘collectors’’ have been in- 
vestigated: xanthate, mercaptan, dithiocarbamate, dithiophosphate, tritiocarbonate, 
and monothiocarbonate. When contact occurs, the angle at the line of contact 
air-solid-solution is dependent only upon the nonpolar group of the adsorbed col- 
lector and independent of the nature of the solid, of the polar or anchoring group 
of the collector, and of the concentration of the collector. Whether adsorption of 
the collector occurs at a mineral or metal surface is related to the solubility of 
the corresponding metal salt of the collector. EF (33c) 


The Physical Chemistry of Flotation. {V¥V. A Criticism of Ostwald’s Theory of 
Flotation. I. W. Warx & A. B. Cox. Journal of Physical Chemistry, 
Vol. 37, June 1933, pages 815-819. Ostwald’s theory of adlineation, i.e., 
that only a ring of the collector is necessary for flotation, the location of this 
ring being the air-water-mineral line of contact is contradicted by the writers 
who hold that for soluble collectors a substantially complete unimolecular film is 
adsorbed by the surface of the mineral, and that for oleaginous collectors a con- 
tinuous thin film spreads over the surface. In practice, quantities of reagents must 
be added enormously in excess of those required to give an adlineation ring. Con- 
sidering the turbulent condition of the flotation pulp it is doubtful whether a ring 
of collector of the type suggested by Ostwald could lead to a sufficiently stable 
contact between air and mineral. If the adlineation theory were correct, the angle 
of contact would be independent both of the addition of a collector and of its nature. 
This is contrary to experience. The authors prove on diphenyl and paraffin wax that 
Ostwald’s theory cannot have universal application in accounting for the mechan- 
ism of flotation. Indeed, Ostwald does not use the ‘‘adlineation’’ theory for 
oleaginous collectors, but propounds the theory of ‘‘laminar’’ flotation. It is the 
writer’s view that the essential function of the frother is to stabilize the large 
air-water interface necessary for froth flotation. During the formation of the air- 
mineral aggregate the frother is squeezed from the surface of the bubble, and air 
then makes direct contact with the air-avid collector film. This collector film on 
the mineral surface may be an orientated adsorbed unimolecular layer, as in the 
case of soluble collectors, or a more discrete film of insoluble collector as in 
the case of oils. EF (33c) 


Chemical Reagents for Flotation (Chemische Hilfsmittel der Schwimmaufbereltung) 
A. Katue. Die Metallbérse, Vol. 23, Apr. 15, 1933, pages 477-478; May 
20, 1933, pages 638-639. The different roles which chemicals play in the 
flotation process are discussed, data on the consumption of collectors and frothers 
in the U. S. are presented and more or less complete information is given on the 
following chemicals used: alkalies, caustic potash, phosphates, sulphur dioxide and 
sulphites, HS, Ag-salts, Hg-salts, CuSO,4, colloidal Si0e, Cr (NOg)3. Cl and 
Br, alkaline and earth alkaline chlorides, Fe++ and Fet++ cyanides, fluosilicic 
acid, COo, S, sulphides, Na-tartrate, Zn-compounds, borax, Fe-vitriol, Aerofloat, 
Barrel oil, Sedax, Chapopote, Eureka, Flotagen, Pensacola, Raconit, T-A, T-T, and 
X-Y mixtures, Voltole, Y and Z reagent, colloids, gallates, glue-like substances, 
xanthates, thio-derivatives, organic Se compounds, turpentine oil, tar and tar oils, 
shale oil, peptones and saponines, hydro-carbons, eucalyptus oil, quinine salts, 
and soaps. EF (33c) 


Flotation Properties of Pine Oils. N. A. Avernixov. Tsvetnuie Metallui, 
No. 3, Mar. 1932, pages 299-319 (In Russian). Second Report from the 
Laboratory of Flotation Reagents of the State Institute of Non-ferrous Metals (Rus- 
sia). (See Tsvetnuie Metallui, No. 6, 1930). Preparation of flotation oils 
from certain raw materiais is described. Certain general relations which should be 
taken into account in testing various pine oils in flotation are pointed out. The 
influence of terpene alcohol content of oils on flotation of sulphide ores was deter- 
mined. Low boiling carbohydrates exert no appreciable influence on fiotation, while 
the high boiling point carbohydrates decrease the stability of dispersed air and the 
speed of flotation. BND (33c) 


Physico-chemical Investigation of Solid Oxidized Paraffin as a New Flotation 
Reagent. V. Practical Applications of Physico-chemical Studies of Flotation Process. 
M. E. Lipirz, P. A. Ruesinper & M. M. Rimsxaya. Tsvetnuie Metallui, 
No. 3, Mar. 1932, pages 288-298 (In Russian). Fifth of a series of reports 
from the Colloidal Laboratory of the Institute of Non-ferrous Metals. (See 
Tevetnuie Metallui, Nos. 5, 7, 8 and 11, 1931). The activity of flotation 
reagents, as judged by their influence on selective wetting, increases with the transi- 
tion from lower to high homologues. The influence on the selective wetting of 
‘solid oxidized’’ paraffin, i. e., mixtures of solid higher fatty acids, obtained by 
oxidizing paraffin with air at 160° was investigated thoroughly. The reagent was 
active and possessed good ability for selective flotation, particularly of oxidized 
ores. BND (33c) 
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Soluble Metal Xanthates and Their Effect on Differential Flotation. S. Po 
Warren. Canadian Mining & Metallurgical Bulletin No. 251, Mar. 1933 
pages 186-222. Xanthates of heavy metals differ greatly from one another in 
their solubility in various flotation reagents that are in common use and in others 
that might be used. Chemical conditions in a mill pulp which favor precipitation 
ef xenthate of metal contained in a mineral, will cause mineral to become attached 
to the gas bubble more firmly than the original sulphide mineral, and conge. 
quently will accelerate its flotation rate; conditions which favor solution of g 
xanthate of metal contained in a mineral will prevent acceleration of natural 
flotation rate of original sulphide and allow room on surface of this mineral for 
other chemical reactions which will retard flotation rate of original sulphide, 
Common practice in ordinary differential flotation of galena-chalcopyrite-sphalerite. 
pyrite can be explained by solubilities of metal xanthates. A method for separa. 
tion of pentlandite-chalecopyrite-pyrrhotite by flotation outlined from purely chem- 
ical data was confirmed by subsequent flotation tests. Failure to float Au with 
chalcopyrite in ordinary practical separation is explained by solubility of Ay 
xanthate in cyanide. A method for separation of pyrite from Au-chalcopyrite was 
outlined from chemical data and confirmed by subsequent flotation tests. Chemical 
data indicate that pentlandite can be floated ahead of chalcopyrite or vice versa, 
This was confirmed by tests. Ores that have been exposed to influence of oxidation 
or secondary precipitation do not respond to treatment outlined as well as do clean 
unaltered minerals. AHE (33¢) 

Flotation in the Treatment of Gold Ores. Rosert L. Kipp. Mining & Metal. 
lurgy, Vol. 13, Sept. 1932, pages 405-406. The flotation of free Au from 
the following ores is discussed: (1) Quartzite containing 0.26 oz. Au/ton in 
which no base metals were present, (2) sulphide ore (2.04 oz. Au, 1.31 oz. Ag) 
containing pyrite and free Au, and (3) oxidized ore (1.10 oz. Au, 0.70 oz. Ag). 
Tests showed that oxidized and Au-bearing quartzite ores were more easily treated 
and higher recoveries obtained than with sulphide ore when straight amalgamation, 
eyanidation or flotation was used. Conclusions: (1) Bright free Au is floated easily 
regardless of presence of pyrite; (2) tarnished Au may be floated after surface has 
been partially altered or worn away by grinding; (3) a high grade Au or Au-Ag 
concentrate may be produced by combined flotation and gravity concentration. 

VSP (88e) 

Milling Methods and Costs at the Concentrator of the Premier Gold Mining Co., 
Ltd., Premier, B. C., Canada. D. L. Pitt, W. J. Assetstine & D. L, 
Coutter. United States Bureau of Mines, Information Circular No. 


6742, Aug. 1933, 18 pages. A Au-Ag ore assaying (1931) Au 0.305 and 
Ag 5.93 oz./ton gave a 93.35% recovery of Au and an 86.29% recovery of Ag 
in a concentrate assaying Au 2.41 and Ag 43.17 oz./ton by flotation using 
NaeCO0g 0.03, NaCN 0.01 and Aerofloat 0.27 lb./ton at a total cost o/ $1.067 
ton. ANE (33¢) 


Milling Practice at Premier. W. J. Assectstine & D. L. Courter. / ransac- 
tions Canadian Institute of Mining & Metallurgy, 1933 (in Canadian 
Mining & Metallurgical Bulletin No. 250, Feb. 1933) pages 28-5) A 
Au-Ag ore is concentrated by flotation. In 1931, reagents were NaoC0, 0.030, 
NaCN 0.012 and Aerofloat 0.280 lb./ton; heads assayed Au 0.305, Ag 5.93 
oz./ton; concentrates assayed Au 2.41, Ag 43.17 oz./ton; recoveries were Au 
93.35, Ag 86.29%; costs were $1.067/ton of ore. The flow sheet employs a 
stage grinding-flotation-classification system, which gives a differential grinding ef- 
fect whereby the heavier sulphide particles are ground much finer than the gangue. 
The Premier cell, operating with a cone classifier, was a development of this 
scheme. This cell is of the cascade type and was developed primarily for use be- 
tween the primary grinding and regrind circuits, and also between the regrind 
circuits and their respective cone classifiers. These cells remove a coarse concen- 
trate as soon as grinding has reached the stage where flotation is possible. Details 


are given. AHE (338e) 
Amalgamation-Flotation of Gold Ore. Srewart CamMppBeELt. Engincecring & 
Mining Journal, Vol. 134, May 1933, pages 188-190. Description of 


metallurgical operations at Boise-Rochester mill of St. Joseph Lead Co. in Idaho, 
is given with flowsheet and average assays of mill feed and products. Au is asso- 
ciated with arsenopyrite and argentite; 70% is recovered as bullion and remainder 
as concentrate. WHB (33e) 


The Treatment of a Gold-Copper Ore from Gogama, Ontario. Arex. K. ANnDER- 
son. Canada Department of Mines, Mines Branch, Report No. 728, 1932, 
pages 85-87. A quartz ore assaying Au 6.21 oz. and Ag 4.12 oz./ton, Cu 
3.82% and As 0.05% gave 79% Au recovery by amalgamation and 17% more 
in a flotation concentrate containing 98% of the Cu. AHE (33c) 


Advance in Flotation. R. E. Bartnetemy. Engineering & Mining Journal, 
Vol. 134, July 1933, pages 280-281. Sphaterite and Cu minerals have been 
separated by flotation. During grinding ore is treated with a complex inorganic 
salt. Dithiophosphate is used as collector and sphalerite is floated with no appreciable 
amount of Cu; then Cu is floated with xanthate as collector. WHB (33¢) 


Flotation of Cu-Zn Ores (Flotation von Kupfer-Zinkerzen) VW. G. Hupper. 
Die Metallbérse, Vol. 22, June 25, 1932, page 803. The practice at the 
new Canadian Amulet mine treating complex Cu-Fe-Zn ore by selective flotation is 
fully outlined. (See also Canadian Mining Metallurgical Bulletin No. 226, 1931, 
pages 295-306.) EF (33¢) 


Milling Practice at Mount Lyell. Maxwett E. Prayrorp. Proceedings 
Australasian Institute of Mining & Metallurgy, No. 88, Dec. 31, 1982, 
pages 383-406. Ore from 4 mines is blended. The principal sulphide minerals 
are chalcopyrite, bornite and pyrite. The flow sheet and equipment are described 
in detail. The ore (3.2% Cu, 11.6% Fe) is floated with lime 6.0, Aerofloat 0.55 
and cyanide 0.12 lb./ton to give a concentrate of Cu 21.0, Fe 30.5, and insoluble 
10.7% with a recovery of 94.9%. Total costs are 50.05 d./ton. AHE (33¢) 


Flotation Tests on a Sample of High-Grade Cobalt Ore from Kenora Prospectors 
and Miners, Limited, Toronto, Ontario. J. S. Gonarp. Canada Department of 
Mines, Mines Branch, Report No. 728, 1932, pages 75-76. An ore con- 
taining 15.81% Co with pyrite and Zn blende was floated to give 97% recovery in 
a concentrate carrying 24.77% Co. A 29.5% concentrate was obtained at 85% 
recovery. AHE (33e) 


Concentration of Akdjal Arsenic-Bearing Sands. V. I. Trusuievicn. 7 svetnme 
Metallum, No. 4, Apr. 1932, pages 492-505 (In Russian). Part of a larger 
study of extraction of As concentrates from various residual products from 
treatment of Au ores. The sand used in the experiments contained 5.77% AS 
consisted of small grains of pyrite and arsenopyrite with some quartz and feldspars. 
Table concentration did not give desired results. Flotation gave 90% recovery 
using the following reagents in acidulated medium: T-T reagent with turpentine; 
T-T and xanthate; {-T, xanthate and pine oil. BND (33¢) 


Xanthates, Their Properties and Importance for Flotation. E. A. SHCHERBA- 
Kova. Tzvetnuie Metallui, Part I, Synthetic Preparation of Xanthates, No. 1, 
Jan. 1932, pages 6-22; Part It, Flotation Tests of Xanthates, No. 7-8, 1932, 
pages 43-65. This is a report on an extensive investigation of xanthates 
conducted at the Laboratory of Flotation Reagents of the State Institute of ~~ 
Ferrous Metals. The preparation of synthetic xanthates from various al 
Russian manufacture and their applicability to flotation are described. — 
xanthates, containing very small amounts of impurities, give better extraction 
purer product than impure xanthates. Higher xanthates, even low-grade com Their 
products, showed considerable advantage in comparison to ethyl xanthate. 
us? makes possible the reduction of the quantity of xanthates in flotation, 
accelerates the process. Butyl xanthate can be substituted for 


amyl xanthate. Of the least active. 
yl xanthate the higher xanthates, benzyl xanthate was BND (330) 
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MANUFACTURERS’ LITERATURE 


Corrosion and Heat-Resisting Alloys 


The Enduro 4-6% chromium steels are discussed in a new 
booklet from the Republic Steel Corporation, Central Alloy 
Division. These steels possess resistance to corrosion, acid at- 
tack and sealing at elevated temperatures and in addition can 
be rolled, formed, drawn, forged, welded or riveted into almost 
any shape. (79) 


The toughness of wrought iron resulting from the slag 
stringers distributed through it makes this material particularly 
suitable for certain uses in the railroad field according to a 
folder received from the A. M. Byers Company. Wrought iron 
forging billets meet the requirements of strength, toughness, 
fatigue resistance and uniformity of structure required in this 
type of service. (80) 


Automatic Control Systems 


Automatic control systems applicable to many types of in- 
stallations, large or small, are illustrated in a folder put out 
by the Minneapolis-Honeywell Regulator Company. Savings as 
high as 35% in fuel economies have been effected in many 
cases by the use of automatic control. (81) 


Oil-Hardening Tool Steel 


““Carbomang,” a new product of the Detroit Alloy Steel 
Company, is a high grade tool steel, cast to shape, for pur- 
poses where higher-priced alloy steel castings could not be 
afforded. A leaflet from the company gives detailed shop prac- 
tice for users of Carbomang. (82) 


Industrial Furnaces 


Catalog No. 6 from the Bellevue Industrial Furnace Com- 
pany lists and illustrates various sizes of their brass and alumi- 
num melting and crucible heating furnaces and accessories 
designed to supply standard equipment for melting non-ferrous 
metals. They may be either gas or oil-fired. (83) 


Corrosion-Resisting Steels 


The Bethlehem Steel Company has issued their Catalog 127 
which discusses in detail the nine grades of their Bethadur and 
the two grades of Bethalon, corrosion-resisting steels. The 
analysis, physical properties and a list of corrosive reagents to 
which the material is resistant are given in each case, together 
with suggested uses for each grade. (84) 


Motor Drive for Board Drop Hammers 


Bulletin No. 304 from the Erie Foundry Company states 
that motor drive for board drop hammers has been perfected 
in all sizes in which these hammers are available. Their type 
“M” two roll hammers and their four roll hammers are dis- 
cussed in great detail. Diagrams and blue prints show the con- 
struction and operation. (85) 


X-Ray Developing Tanks 


Stoneware tanks .are recommended for developing X-ray 
plates and films in Bulletin 304 from the U. S. Stoneware 
Company. Specifications and illustrations of types for various 
applications are given. These tanks will withstand the actions 
of acids, alkalies and chemicals, weak or strong, hot or cold. 
(86) 


Bulletin 25, Series A, from The Massillon Refractories Com- 
pany, gives the physical properties of their Alumite “RI-43,” a 
refractory material of high insulating value, light weight and 
low specific heat. (87) 


Liquid Baths for Heat Treating 


A convenient handbook prepared by the Research Staff of 
E. F. Houghton & Company discusses the operation of salt 
baths for tempering, normalizing, annealing and hardening of 
steel. It shows several actual furnace designs and gives many 
pointers on the efficient operation of salt bath furnaces. (88) 
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Machining Aluminum 


The fundamental requirements and principles involved in the 
proper machining of aluminum are contained in a recent book- 
let from the Aluminum Company of America. The shapes of 
the tools for the various machining operations are given jp 
detail together with a few remarks on the cutting lubricants 
to be used. (89) 


Electrode for Welding Cast Iron 


A leaflet from the Lincoln Electric Company discusses 
“Ferroweld,” an electrode for welding cast iron. It has a steel 
core surrounded by a heavy flux coating providing a shielded 
are and is produced in one size only, 4%” in 14” lengths. (90) 


Savings in Tool and Die Cost 


Bulletin No. L-960 from the Leeds & Northrup Company 
discusses the new Hump method for hardening which brings 
under control the quench point, the rate of heating and the 
furnace atmosphere. Due to this triple control tools and dies 
are clean and normal in size, so that grinding or other refinish- 
ing to remove surface imperfections is unnecessary. (9 


Joint Sealing Compound 


Bulletin No. 207 from Quigley Company, Inc., deserilics their 
“Q-Seal,” a plastic, expansive compound for sealing jv ints in 


pipe lines and equipment carrying high pressure stein, oils, 
gasoline, acids, brine, etc. (92) 


Nickel-Chromium Cast Iron 


Super Manga Iron is discussed in a leafiet from the \tobins 
Conveying Belt Company. It is recommended for use in crusher 
rolls, baffle plates, sand blast nozzles, etc., where it is said to 
offer 2 to 12 times longer life than other abrasion-resisting 
metals. (93) 


Electric Furnace 


The Bellis Heat Treating Company has issued a leaflet de- 
voted to their electric furnaces and pointing out ten features 
which introduce new savings in heat treating. Several types of 
furnaces are illustrated. (94) 


The physical properties and applications of their ‘“Super- 
strength” bronze are brought out in a folder from the Cramp 
Brass & Iron Foundries Company. The material in any grade, 
cast or forged, is readily machined and takes a high polish. It 
is non-magnetic, resists the erosive action of water and has 4 
low coefficient of friction with steel. (95) 


Several instances of economies resulting from the right 
burner equipment are described in a recent bulletin from the 
Surface Combustion Corporation. Operating data are given in 
each case. (96) 


Furnaces 


Catalog No. 346 from the W. S. Rockwell Company discusses 
their portable heat-treating and carburizing furnaces of the 
gas-fired, enclosed front type. They are suitable for annealing; 
hardening, normalizing, drawing, etc. (97) 


A folder sent out by The Chas. Taylor Sons Company 
recommends the “Tayco-C” refractories for service where 
strongly basic slags are present. Their fusion point is above 
cone 38 (3335°F.) and they are supplied in all standard and 
special shapes. (98) 


The Youngstown Sheet & Tube Company has issued their 
catalog No. 114 which is devoted to their wire nails and wire 
products. The company is also prepared to furnish catalogs 
on any of the other products manufactured by them. (99) 
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Insulation in the Foundry Grinding Equipment 


Johns-Manville have issued a detailed pamphlet on the use The November-December issue of Grits and Grinds, pub- 
of insulation in the foundry. A feature of the booklet is the lished by Norton Company, announces five new grinding ma- 
appendix which contains tabulated data on refractory cement chines and an automatic electric sizing device. They are fully 
recommendations. These are classified according to industry. described and illustrated. (108) 

(100) 


Tubing 


A folder from the Bundy Tubing Company describes the 
making of their solid, double-walled tubing. It is recommended 
for motor cars, electric refrigeration units and installations 
where tubing 4%” to 5%” O. D. is required. (109) 


Electric Contact Controller 


Bulletin 184 from The Foxboro Company discusses “Rotax,” 
a new, positive-operating type of electric contact controller 
which can be applied to their instruments for controlling pres- 
sure, temperature, humidity and liquid level. It makes possible 
the use of electricity as the operating medium for control. (101) 

Insulating Brick 
Cost Saving Tools The Armstrong Cork & Insulation Company has compiled a 
booklet which gives the most practical methods of applying 
their insulating materials from the standpoints of initial cost, 
construction and efficiency. (110) 


A recent bulletin from The Carboloy Company has a four- 
fold purpose—to show their facilities for making all types of 
Carboloy tools, to show the types of tools made and in suc- 
cessful use, to summarize tool savings reported by users and cad 
to show that these tools are not just for special applications. Stainless and Heat Resisting Alloy Steels 

> 
send An exceptionally attractive booklet has been prepared and 

issued by the Committee on Stainless and Heat Resisting Steels 
Making Steel Machinable of the Subsidiary Companies of the United States Steel Cor- 
poration. It discusses in detail their chromium and chromium- 


A folder sent out by the Union Drawn Steel Company dis- nickel alloy steels, giving the compositions of the various grades, 


cusses the effects of cold drawing and annealing which improve their physical properties and fabrication as well as a list of the 
the machining qualities of steel. The presence of certain ele- different environments to which each is resistant. The data are 
ment nd types of inclusions has been found to affect ma- conveniently summarized in a table. (111) 
chinali'ity adversely. Union Supercut and Union Hymo are ’ 
recom cnded for a large group of applications. (103) 
Cause and Prevention of Rust 
Copper Molybdenum Iron Bulletin No. 20 from the American Chemical Paint Company 
discusses the cause of rust, shows why many paints accelerate 
A most attractive 64-page pamphlet has been received from rust instead of preventing it and recommends the use of their 
the Rv public Steel Corporation. It is entitled “The Path to A.C.P. Elastic Primer for the whole range of structural steel 
Perma:cnce” and is the story of their Toncan copper molybde- including bridges, storage tanks, and as a mill coat for struc- 
num iron, a ferrous metal that is easy to work, will render tural steel and structural steel products. Directions for its use 
long vice, and possesses the strength required in modern are given. (112) 


sheet tal practice. (104) 


Oil Hardening Steel 


Recuperators A folder from the Firth-Sterling Steel Company recommends 

A recent folder from The Carborundum Company discusses their Invaro oil-hardening steel for dies, tools and similar pur- 

the economies which can be obtained by the use of their re- poses where the requirements indicate a steel that will show 

cuperators,—reduction in fuel costs, reduction in time of heats, very little change, warpage or damage during heat treatment 
improved metal characteristics, increased pulverizer capacity and which has great hardness and toughness. (113) 


and beiter combustion in the furnace. (105) 


Temperature Controller 


Bulletin No. 389 issued by The Bristol Company is devoted 


Electric Flow Meter 


The Brown Instrument Company has just issued a folder to their new pyrometer controller, Model 478, with self-con- 
which illustrates and briefly describes their electric flow meter. tained mercury switches, for temperatures up to 3000° F. (114) 
(106) 

2 . 
Heat Resisting Alloys 
Furnaces The Allegheny Steel Company has prepared a folder, Bulle- 

Bulletin No. 25 from the Standard Fuel Engineering Com- tin S-44, which gives the chemical composition and physical 
pany is devoted to their high speed steel furnaces, which may properties of their Allegheny 44, an alloy suitable for many 
be gas, oil or electric. Construction details and a table of sizes applications demanding maximum heat resistance as well as 
and dimensions are given. (107) facility of fabrication. (115) 
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New Cutting Machines 


Straight-Line Cutting Machine. A new cutting machine, 
known as the Oxweld Straight-Line Cutting Machine, has 
been added to the Oxweld line of welding and cutting appa- 
ratus by The Linde Air Products Company, New York. This 
machine consists essentially of a steel channel supporting 
base, a means for moving the blowpipe, and adjustments for 
setting the blowpipe to cut 
bevels. Motion in 2 directions 
is possible: 45 in. longitud- 
inally and 7% in. laterally. 
The machine can be fur- 
nished either with 2 traverse 
hand-wheels for hand opera- 
tion, or with one hand-wheel 
and a 110-115-volt universal 
motor, either of which can 
be used by simply throwing 
a lever. The carriage is sup- 
ported by a three-point sus- 
pension and an automatic 
catch disengages the car- 
riage from the worm drive 
when the end of the track is 
reached. The working parts 
are completely protected 
from dirt by a metal cover 
assuring trouble-free operation, The machine has a linear 
speed range of up to about 33 in./min. depending on the gear 
ratio specified when ordering, and has a governor graduated 
in inches/minute for setting the speed. A reverse switch per- 
mits motion in either direction. A straight, steady cut is 
assured by roller springs that keep the gears in mesh and 
the carriage steady. The machine is light enough to be read- 
ily portable, but bolt-holes are provided for fastening it to 
a permanent support if this is desired. 

Oxweld Pipe-Cutting Machine. Another new cutting ma- 
chine is known as the Oxweld Pipe-Cutting and Beveling 
Machine. It consists of a 
center rod with 3 spreading 
arms which press against the 
inner wall of the pipe, hold- 
ing it in position, with an 
arm supporting a blowpipe 
that can be adjusted to the 
desired angle of the cut, The 
blowpipe and arm _ rotate 
without the use of a crank 
for quick centering of the 
device, and by means of a 
crank when doing actual cut- 
ting. This machine will take 
almost any hand-cutting 
blowpipe, is readily portable, 
and its operation is extreme- 
ly simple. Once centered in 
the pipe, the operator merely 
turns the crank causing the 
blowpipe to rotate evenly 
around the pipe, making a 
clean machine-like cut. 
Wherever large quantities of pipe are to be cut and beveled, 
this machine will save time, money and trouble. 








Small Rocking Electric Furnace 


A new rocking electric furnace, of 25 to 100 pounds ca- 
pacity, has been announced by the Detroit Electric Furnace 
Company, Detroit, Mich. The unit has been designed for 
either production or experimental melting of small lot runs 
of metals, such as iron, alloy 
steel, copper, brass, nickel, 
aluminum or precious metals. 
Except for size, the furnace 
is a faithful reproduction of 
the larger rocking electric 
furnaces and, it ‘s claimed, 
will provide the speed, econ- 
omy, and analysis control 
for which these furnaces are 
well known. “The keen in- 
terest of college engineering 
shops and laboratories. in 
recent metallurgical develop- 
ments has prompted the pro- 
duction of this small furnace 
as a part of our standard 
line. The requirements for 
speed in melting and shorter 
evele heat treatment have given electric furnace metal an 
enormous advance, especially in the ferrous field,” says E. L. 
Crosby, President. “Since we built the first of these furnaces, 
we have been told by many production and jobbing foundry 
superintendents and metallurgists that they wanted one of 
these units as a pilot implement to direct large production 
runs, as well as for quick special heats of 50 to 100 Ibs.” 
The furnace is completely equipped with transformer, con- 
trol panel, switches, meters and rocking mechanism. It has 
a nominal electrical rating of 20 kilowatts and may be con- 
nected to any industrial power supply. 
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NEW MATERIALS and EQUIPMENT. 






New Temperature and Pressure Controllers 


Two new control instruments have been developed by the 
Foxboro Company, Foxboro, Mass. Their appearance is prac. 
tically identical but one controls temperature, the other 
pressure. These 2 controllers will be found particularly uge. 
ful where dependable control at a 
definite control point must be had. The 
dial and knob on the lower face of the 
controller permits adjustment of the 
temperature or pressure within the range 
of the instrument. The indicating gage 
above the adjusting knob shows the air 
pressure on the diaphragm motor of the 
control valve and also shows whether 
the valve is opening or closing. On the 
temperature controller, a two-inch dial 
type thermometer may be installed in 
place of the air gage. This thermometer 
is connected to the same bulb as the controller thus show- 
ing the temperature being maintained. The pressure eons 
troller may be equipped likewise with a high pressure ips 
dicating gage that shows the pressure being controlled, Ty 





either case, it is necessary to mount a valve motor r gage 
on the air line to the valve outside the case. These new cons 
trollers have a universal case that is designed so that it 
may be either flush or surface mounted. The one cas« seryeg 
for either style without change. The connection ay be 
either top, bottom or back and the choice can be de on 
the job when the instrument is being set up. All rking 
parts are integral with or mounted on a cast a ninum 
base. By removing the set screw in the setting k b and 
removing the 2 screws shown on the face of the ins iment, 
the entire case can be removed, leaving the interio: en to 


inspection. 


Excess Temperature Cut-Out 


Unlike excess temperature fuses, which protect y the 
heating equipment against excessive temperature, \@ @X- 


cess temperature cut- 
out, manufactured by 
Hevi Duty Electric Co., 
Milwaukee, Wis., safe- 
guards the charge 
against overheating. 
It may be set to cut- 
out afew degrees above 
the normal operating 
temperature of the 
heating equipment. It 
is adaptable to all 
types of heating equip- 
ment such as gas, oil, 
and electrically heated 
apparatus, A separate 
thermocouple located 
in the heating chamber 
operates the “Cut-Out” 
control relay. This re- 
lay is connected to 
form part of the main 
heating control circuit. 
An adjustable target is 
provided for setting 
the instrument at any 
desired kick-out tem- 
perature, which may 
be a few degrees be- 
yond normal furnace 
temperatures. As soon 
as the temperature 
rises to the tempera- 
ture of the target set- 
ting, the control cir- 
cuit is opened, thereby i 
shutting off the heat 7 
source. Failure of the thermocouple circuit of the “Cut-Out 
opens the control circuit. Where no automatic control equip- 
ment is used, the “Cut-Out,” in addition to its normal func- 
tion, can be connected to flash a light or sound an alarm, OF 
both, when excess temperature is reached. 


23-11 Stainless Clad Steel 


This new clad alloy, developed by Ingersoll Steel & Dise 
Co., Chicago, known as “IngOclad 23-11” is a two-ply stain- 
less steel having a 20% stainless layer of 23% chrome, 11% 
nickel bonded to a back of mild carbon steel and produced 
under the Ingersoll Ingot Patented Process. In the develop- 
ment of the 23-11 clad material it is claimed that it will 
resist the forms of damaging corrosion attack encounter 
in both sulphite and sulphate pulp and paper mill applica- 
tions to better advantage than the regular 18-8 series ® 
alloys and at a price which is materailly less than the cost 
of comparable solid stainless steels. When welded with @ 
25-12 chrome nickel electrode this new alloy is equal or 
superior in corrosoin resistance to the special types of 18-8 
stainless steels for most of the pulp and paper mill applica. 
tions. The material is available in sheet or plate form in al 
commercial sizes. It is expected that this class of mater! 
will, on account of its initial low cost and special adaptation 
to the pulp and paper industry, usher in a. new trem 
throughout the industry toward the wider use of corrosion 
resistant alloys to improve papers and add to the life 
mill vats, tanks, machinery and equipment. 











































